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e-1 A lth o u g h  the  study.' of organic., chem istry  is. la rg e ly  
concerned w ith su b s ti tu t io n  reac tio n s of most d iverse  ty p es , 
agreement, has no t ye t been reached w ith regard  to  the natu re  
of the  processes by w h ich .th is  replacement of one ra d ic a l  by 
another i n  a molecule i s  brought about • Y/hen i t  is  remem­
bered , however, th a t su b s ti tu t io n  is . in t im a te ly  a sso c ia ted  
with; valency,.; the,,reason ..for.,these .con troversies becomes 
a p p a re n t,, since no h ypo thesis ..has .su ffe red  more changes under 
th e .s t r e s s  of prolonged in v e s tig a tio n s  than th a t of valency# 
© ;© During th e , , f i r s t  h a l f  o f the 19th  cen tu ry , although 
nothing was ,known as to  the exact na tu re  of ..valency, th a t  is  
to  say ,,  o f ,t h e ;power..,which en ab le s , the  atom of, carbon, :.fo r 
example, to  .hold, i n . stable..,union...four .atoms o f  -hydrogen or 
,o f. ch lo rin e ,, bu t which w il l  not perm it th e  atom of hydrogen 
or, o f c h lo r in e \to , do the same th in g  as regards, carbon, y e t a 
.fundamental,idea of valency, was g radually  developing#
; In  s p ite  o f  th is  lack  o f a d e f in i te  idea of valency , 
numerous th eo rie s  of subatitu tio i^  weie put forw ard. Inorganic 
chem ists, follow ing B erze liu s , p o stu la ted  the ex istence  o f a 
p o la r type o f  chemical a f f in i ty  whereby un like elements were 
held  toge ther by p o lar fo rces  which were probably e le c t r ic a l  
in  c h a rac te r *, On the o th er hand, organic chem ists , as the
r e s u l t  o f busas1, Ton $te® -;s u b s ti tu t io n  of *e lec tro *
r;cgr.tlY©ff c > ,f c r  * e le c tro p o s it iv e '* hydrogen,. p o s tu la ted  
a , non~p©lar,.typo, o f -affin ity ,'.in  wMslt,carbon, c o u ld ; be lin k ed  
to  ..e ither .hydrogen o r  ch lo rine  by a non*pol&r valency# - Like 
elements ,...th e re fo re ,, would .:;also.,be ..liriked,.together..,by ■ &; non* 
polar, va lency , o o *  or ch lo rin e -to .,,,r.,,©;
ehlOPilie #-,t, ,,v, :•>: 1,--: ©©■-,•■•. . ■ ' •• ; v , ©-©
dfea f i r s t ,  r e a l  •.&&vane.e,-ctee -with ■the.,,rooognltlen=.by fVank# 
la n l  in  lS^X.tbafc .G*cry atom. la  in ' s r ^ i t l y  orvlcv;e.l f i t k ,  a  
spo.e.lfle. . Saining po»*or,/varying, w itliin  c e r ta in  l im i t s ,  by 
ich  i t  la  ab le  to  u n ite  w ith a  d e f in i te  nuabor o f atone o f ;f:, - 
o th e r ©lament ** ,. yellow ing d l- from th i s  c a w  ©the>u... 
hypo th eses  of Ldndai ami Oonxa* cv/iorrcing tLw wots o f com*- , ... 
b im tio n . o f carbon and tf*  d ro o le r 'o n t o f a t h j ‘-ry c£ c l e r i c a l  
sb ruo t^ ro , which e ffe c te d  a., fttaion,,of© the-.older. t h e o r i e s * 
which Lai s o .lc rg  d iv ided  th e  opinions o f eL/rviota* T&lo&cy,
a t ,  f i r s t  sorely,. ..an s r itlm ia tlo a l.. p roperty  .©f. atoms ,... bow , becaase 
a gaourstrioal p ro p e rty , and fo r  the  f i r s t  , t i ;  i t  j  r L n, was 
invested, w ith fo rces  aoxnatin© frovi I t .  in  ** * in i to , d irections.,, 
in s te a d .,o f  .:being:.ro jardod.-as, a. j^ro~.lump o f ratttr*^,,:.E rom  
th is  .time ,a tt2di#s.,o f the cccatltu tion ,© f...o rganic  eornpoun&s . 
took. ©a. m,,nm  .■ form, and g ro a t : n u t t e r s , o f , eoispouncls,. h i th e r to  
xsnshought o f ,  war® prepared because t lx  o r /  in d ic a te d  .tL o ir 
e x is te n c e * © lo  * e le a r  coma-apt io n ; ©f ■ th e  a sn lsm s; of©the .;■.,,
ro a c tio n e , occurring  -could. -.be -..obtained, .:hOTOvcr» since, the  
theory, o f , v&lar.cy was developed: s o le ly  from c * r i nds o f , © lmplo
end d o f lr l ia  ex p o s itio n  to  the exclusion of e l l  these that 
and cor^lcrt, cad beneo provod:.:inoroosi23^ 1y ^ ::ib 
i n d r  *naie oxpl#in-th#; complex..;p&mopcnfiaof \
,* ,•* « . , - *  A .  y .  »  . . .  ,  , .  ; . ; ,  ■,<.    ..'.. - / . ■ . ,  :V , .  .,:- , , .      .. • ;.
W  \t> •(%-. ^  ®  '■*•..< •■•. - ... ■’.•'•• •:>'? ••■..'r •. • ••, ,' ,  ..... g  ; ., •.-. • ., ’ ,‘ © ' ©•/. .'-V ,  , ©, '• 1. v- ,.H..,v :-. . .- • >. >.
..' :;i,,f ' g r eat , & & y & ;&n. 1874 ;■ wMmtm:* t  lic tt # u  ©" uo? 
and independently;. Lov Bal ,,;by;:Cc&bir4 n&,. fcha ;■ v a u l t s  ©Of l. Pas to u r '10 
work oa th©..relation hatweon t to  asyctnotry o f r&looulos m i 
op tical a c tiv ity  with *!a\ndbfc idea of th s ;: tet*&h&d#E&fng i©n 
arr^ng#m@ai;ef tbo four, gvcups att*- sv s i to  a au&driyalent 4 niu 
carbcn cton, .p it ,Io n  -thalr. b r i l l i a n tv©ono0ptimtof.v; bn 
asyrj&otry and tltia  ©p^nod up ilia f ie ld  <©f;;;atw ren e JLHry * & . 
f ie ld  /;wliioh was ©to / prove ..-of , pmm i l t  mMlm . in  the..: .elucl&a«*
t l ^  o f lbs t^shnniata of, substitu tion  reaaticrui* According 
;to ©this, .OG&eoption, a .mplocule. e a s ,pososldorod to:.1jo • &© <
siabl#  cyst*,* of m aterial points end the Be u? valonsios -Of cni. 1 
the.,central, carbon atom, which arc equal to  one another, era 
directed, towards vtho /four-. aom art o f a eirciosoribad. -teim**" 
h e d r o n ? I f  the fou r affispdties- «&tm or#
o& tlsfied by four d iffe re n t m iv a io a t .groups, two, and not more 
tl:nn two, totmhtc!,va nr© obtained, c f which on# is  the ,M rror 
image of ttm  other ard ceirjioC'te sitporposod on I t#
I During''the rop laoo run \o f one o f the groups attached to  
ths acyaretrta  carboy atom by a *vw group, i t  was. ttBrsfer© 
assurxd th a t 'c ith e r  a compound of the ears cerflgur& tien as ■ 
tho o rig ina l oor ncr^d would bo’formal i f  the now group . 
p re fe ren tia lly  tools up the position of tha ©xtnidsd group,
4  *
■or & lm  that- the en te rin g  group'would fcaW' up m j  p o s itio n  ' 
w ithout preference* in  which ease there  ^cuM  ho fo i le d  50$
"of one #nantiomo3?ph and 50$ o f the o ther*  yosuXfcing'in an 
o p tic a lly  in a c tiv e  product* I t  was regaM ed as im possible 
to  co n to rt an o p tic a lly  a c tiv e  compound in to  I t s  onantiomorphoiB 
fo ra  w ithout p rev iously  ra o o ia is lh g 'it  and than re so lv in g  fch® 
ra o o n lc r cor pound»
In  1893 # howaTor * Walden ^  who ‘was th en ih v esfe ig a t In/f the  
o p tic  i l ly  motive m odifications o f halogen su b s ti tu te d  suoelnle 
a c ld a , nos le d  to  the  wholly unexpected conclusion th a t  in  . 
c e r t a in ' re ac tio n s  , not only was an o p tic a l ly  n o tire  product 
obtained* hut the no t? compound possessed the  same cor f ig u ra ­
t io n  ms the  n l t r c r  ira g a  o f the  paren t co sound* ’"fhus* Walden 
obtained  from aoxtrom alle ac id  by w an s o f phosphorus penta** ■ 
ch lo rid e  a  laerooh lo ro succ in ic  mold which gam -laovo^alio  a c id
’ **’ w  .T^ awum wnwww a w
whoa s i l mi* oxide *as used to  offoob th o ro p lro  cut o f 
ch lo rin e  by''fcho hi >Oxyl :• ra d ic a l*  bu t ferfcromallo meld when 
potassium  hydroxide mm  used fo r  th is  purpose t -
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• from, the above* obv3.cpiis .feat, stoeo  .a ,m a lic ,aoM , ■•
opposite  In. co n fig u re tio n  to  fee  o r ig in a l  m i le  ac id  was 
obtained* ,4OTlm||. cme ..-of •re ac tio n s  an. in v ersio n
to 3 c m in ro l*  bu t Irrosrcofctorely o f  whether o r not a oofiflgura- 
tire charge occurs In tno tmnofor'ntlen cf dvxtrrrialia '.acid 
In to  lac*ec3.1 ’ saints. eoM* in  end o r o th e r  c f  fhtofetes-* 
fevi atlvixs o f to* l a t t e r  In to  den trc  11c " 'or la w o m lle  ac id  
re sp ec tiv e ly *  -a ^©mrmngcr^nt o f _the ^buim '"attmehod to  fee 
a* 'It* carbon, atom must oocot by move Tvrccoca which does 
not c o n s is t to  the  s irp lo   ^opine \n sr.t o f  tho yrovp w ithout 
slrutXfc^necuc d istu rbance  o f t ho bonds* Ih ls  m y  Involve 
e i th e r  t to 'm ig m tio n  of.- ©no of. f e a ::rosittoIiig:'grcmpii■:to.-:the.-bond 
l e f t  tvacantIby th e  ■groupsdisplaced*.;.oribh#-:..in v ersio n io f: fee.■•;■- 1
molbmil#-as'-avWholo* f. an- to. . evto eg inintvtoto
d
I
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According to  v a n it H offis hypothesis * the  .groups a ttach ed  to  
th e  fou r a f f i n i t i e s  o f  th e  carbon atom a re  f ix e d  and do no t 
readily totortotofo positions* oo that the second alternative
appeal’s too wore XitoXy* .
-6,: *r
cams of t>* &iiv:bilvi$XA c? o. lirm&Xy
attachod to t i  fV 'n^ ’3l ' ovrVn*. a tm  jub*oxur "**V -
o in l! »<% and I t  wni do t -  rlmfmd iJr.t ' v  1*an Inrc:? ilcns ? ■ .,. 
p^ob&bljf-oro:? in  thia fo lloai;;^  txn\mf€mmi t;:'
,,f. ' , V /  ' -.„ " x i - t  r.ci* - ; „;, f  . ,.;\........  ,
" ft,t^ t.a .o :i "■ "" r o x ,  efco. i:I nc"*r/:,,ci» C_;’.5; .. *L ** ;,: : . ; .**■ , . . A . '-T
*■» r*1 ^ f**l f “"V* \ ^  *■’*‘>‘0 ♦ - 'id v . *» t*. r» f* /if*...............
( * * ■ . }  _ .. W g  a t e . J .  n l . 3 . . r / ,  . . . . . .
r ^ r ^ c . n .  (n r .)  - 3   ^ r:- .0 "v n,HHi,’
% ' ’’.y ^  * 3  v . v;::- t fX I  { ». ) ^  ; g ^ J ^ g  >gl ^  , ( r ?>)
15 1 u> a? **0 low lioal n in lin e  »nti m s t  eonm* in
ruction®  with s^m etricn l ^cr^o-svlo, though here fcfco ehnnsos 
oouM neb bo Cnin?to l$ m  in  tho caco of o r t i s a l t j  active
eorroound'.* * I57 foXIcroXaii t t e  chm>3?i in  s i 3  e f  5 c ta tcry  pero?*
As n*crf:lend said la  1 X13 f too of fc*n "’rJL&on
slon ;,-arus r.i epcoh in  cw  r f  r l t h  re x&nd to  feho sjaoohanism
of th;> mo mm of an in tito tlo n  in  f  moral*
Chs of ib is  mmcr: mon c f e r tlo a l im vrsion
;••■• ; -  : ■• -  • .• • -• • . .  .•• • '.• • v  ;•• <- "• '= • .■ ; ,-a  ••■ •••• ; • - ‘ v. y-; » -.. - •. ;•••. a  -v , .--r. ■ •■■:. ,. . . .
lo l  rc% 00^7 to a \^crc%b of a r . p votIz tu t  al$o
to rn?!,! spoculatlon^ ani fro:.] l i ‘95 until ttefoimLatian c f  tbo 
©locfcrouio. UmoTf ..of iralonej of tho tvald-^n inro^iion
doopoixod.. with, oaob n& iltlm  modo to  t«:-a l i s t  o f tmofclt^o 
during which i t  could bo ahoro -to osaur, whlio th? Xita:aati^0 ■ 
of ,tho subjoct b'l^ ii.uo- a oatslo^uo. o f aopr^rcntlj unocn:^0to& 
and « ecnflio iln ii faetn# a "' *» funl'^nar.tal fiffian it^ r wat
S ’-
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*  V . - i - --■ 'V  :3 ,- V;---. I " ’ T  - ;3  rVi; t v  - V ■;•■■ •: <“  f :  X ’ - J  ^  ?! ^ :- T
tM i'te o n e o  b f "a' ' aseertainlrM j b> i n " ’
s i l / i ' o f 'rotmfcim S u 4i i i /  a s / ' '^ lv o h ”i*© ^tion iM le a te d  a  ch&n&o
3 . - - . . / V. , ‘ , . 3  C ,^ -^  /  . ,3 ; ■'•> 3 .3 , . ^  M - -  v ,:>  * -  > ; y  , - p  '- 3  ’^ s  r . ,  v v p  ? .  ' 3 , 3 3
of \ ' " l  .a  M astifcy 'o f ’s ig n  o f ro ta t io n  i n
’V-; ■‘'/-V:V-",<-•■:■.■ -v.,-’- •■-’■•-":■. •'■--v ;-.r'’ “‘-'WV-’::'-' tr; t‘>3 ‘If'-/" Xai t-fXl
th e  a a s s " ' o f " ' " i a t f c o r r e s p o n d e d  to * id e n tity  
of ooiifl^iaratioaV ' t'Kosy' kuoim' tshferfe a re v e rsa l
o f o ijn  c.,c^ra ul though o i& sttiiitlo n  tc /o s  p lace re /o te  from
K-,-v::^ /c ,-3-3-,,...v- ^  ?v .,. ,■v ^333;^  V':" no h^T^rc s. *::“. XVX ;*■ :a;:ea ■
carbon stem* , aaiyl a leo h o l# v lw n  lieated
w ith  halog^ii'aM '© tliar &ciidi#’'y loM a d o rlva tlve i- and ''ao id
.. .?’■ v. 3 , ■,' >.;• -■> ;-f 3-■.■V33': f1 t t :'3'';r" /V a 3-; -3. ;V ;3v 33,:-’
festers' c f "opposite ' siga*  '""' Xm th i s  oasfe kh®#®' &axi he no
- '  ■ ■ >
QuaatioB iof ‘ th# ' o f a  Wmldoh iiw o rs lo n , siaoo- tE#.
I^drcxyX 0Toup dlBplaesd is  so t' '.a'ttaohfe&'fco” thfe asjE sattrio
i.cnoorcii<# \;h^ si;^ t o f n o ta tio n  o f u co»i^orual 
t s j  s:^xr^3 fro;tt so lv o st to  ^olvoui* Tox* o2ca?npio # 'd * ^ o o t j i  
aoo ta ta  I s  d a ittio ^ o ta tc r^  in  a t ’^X alootoX h u t X ao?orotatonj 
l a  m * 1 * * disuXphicla ncXutio^* to g r  attem pts wfero th a re fo ra  
m do to  do too V *,» c xvrrorxco^.oz* rio a -o eo w ^m #  o f Im ^ m io n M  
from  0©bs id em tio n s  o f t '40 'piVo&ola m ohanisira o f  thd ro a e tio m  
which ®ccawed# h u t such %<&ra hamperad hy a s t r i c t
aCasmaoa to  tho tJioox^ c f  Hoff# th a t  tho fou r YaloBoios
of th0 eahbon n ion v ers  i n  vrxlvo a n l iau i^ is lb lfe#
fhc the o r /  o f ros Idiunl a ff in ifc / v#ao th o rc fo ro  drv*oloncd and 
tCat*Qin t i l  piioaonoaa u o m ' thou orcpXaisod m  b a ia^  oausod by 
the c u tu a l lufluos.ea c f  uses*tuxmvol atous i a  t i e  ro l^ o u la r
00. :plo::# o r  'to  ' i l l u s t r a t e  ’ the' form&tioa o f f'po ssib le  ........
rcliiXvO a d d itiv e  products during  0 ro^otion* ’^ v \?ornor#. T ischor 
a n i o th e rs  fo ^ u u la to l p ossih lo  roao tiaa 'm slm n isias  a lo n / these
8*
X llx^e * i n  which; -the - a t t r a c t io n  o f  ■ a s a tu ra te d  carbon atom fo r  
f  g row s n e t r e tn c lly  a tta c h e d 'b y  the fo u r v a lenc ies o f the
i. carbon* ca? the  afctncHttAt o f  - the a t t r a c te d  group to  on# o f the  
bTour:;:;et^atitTOht .-groups.-was- considered to  Ins the i n i t i a l  
s ta re  o f a none l ie n  * - ■ Those uy alan&tlons a  ^  ■** d e fec tiv e  
X wlxem- c r i t ic a l ly  onoxinol nnl noroover do not allow of the 
pro Hot ton of a ohsng© cf oo/ifignratlrn in tmlnves tig&ted eases 
fhui* rioobon h&l o’cerw d  the fenr a him  of additive com*- 
poand# rh x i  n itp o ry l t r c n iH  ro ta ii upon e i th e r  a lan in e  on 
aspartic  i*td# cud th is  led  him to  rognrd the I n i t i a l  stag# 
in  iiia ;;siotioit, o f  ■&■.reagont ;a t  : ^ n a d d itiv e  proem s# For 
or*'a I s ,  h /  u t i l i s i n g  ih s  i^ s ld u a l  a f f i n i t y  o f  th e  C3/Lr:etria 
dearborn atom# ro;ti’.tn ia  '.v^ . d io se e ia ta  and a t ta c h  i t s e l f  in  tin® 
X&tumer -.indicated by iho dot-to i  lin e s  t*
coo:; p  3 ii
> c , X
c s .
It
nhm i hydrogen hToml&B. i s  subseqhm tly  removed the amino group
m y  'c i th e r  taka the piso# fef the  bromine atom - normal
■ •■'■..•■ XX . by: Vy'tX Spfy XX vX ■ XXy--
re a c tio n 11' -  'o r ’b K n e  may > 0:'a ■rearrangement# in  which on# o f  
. tho o ther groups steps" In# e i th  charge o f co n fig u ra tio n  «* 
f*ahrbrxsnl-• ro&otion1* •* 0* * oth re ac tio n s  m y  t»* ~ a r ' sim ultaneously  
r e s u l t in g  - In; m m  o r lo ss  ceoplo te  racom irr-tioru
Gadmor rm g;yx^* & mohnniem fo r  the  a c tio n  of m e ta llic
hydroxides ob halogen molds and also oiaphaslsad tha necessity 
® £63? mseir^Ing %lm'rtQ rm i^ion  h f  0einpmmds; i n  oMel* 'to
t i*nt&ir. oootiatams o irg  Inning the  prccoss'roif:substitutlorx•
IhBihfg t h ^ - ' i l ^ l e  rapXaoemsafc "of- en@ gpe»oup;by in © tiie r 'ifa  
asss-,v rtnlc-center* f io n  vaaln  :~o ftfctocrol, n o ran tn riljf  a t  loCvst* 
tO-.-mlr r  raa jpwps * f»r*d thl«s taalct local dint s ly  to fcho 
•product I  or* o f a © ;^*ntri0r.i '■* 1 «!noo fch** tim e, grcups would 
f a l l"  In to  Ih i or^ic nlnno t  v> agfn^n’halo carbon aton* A ddition 
o f the in: tha f e t a t i o n  of a
rac'toic-p^odnot*^t-:i:- oannva ^aan,.,*- ..-.an n a  •
van;da *- • '.*«* ,0vdism issed' tha p o s^ ih lllty  o f ' smhstltution'' ‘";'
oeounrirg srtfch ora wit fo n t ' ^*nrgi -of configuration* VO11"
ills*  views y the  notIon"'-'of •"€:?a tlo n ' fa »n** Agl w *  fo r  onaaple, -
. . . .  . . ■ • - ' . . . .  ■- . ■ a  a  #
chl0^o^U’io th io r:'idid' is  • surr. mad'-'- to'-l * to nhongo of eonfiw
tio tif'w h ilst tho action of an anion C _ n^ CAT.) Is not
attended  :hf--'0hshfa-:ehaitge* ■' Thoo'f^’ "•'•’•f' ■ : " ■■-a----;nnvaa,
b / / h '■
1 \  /  1 ^ 0 1
y .  — » 0' - © C V ^ /
I /  \  . | > f c . ^
c --'-’ ' ■'"'■'•■ ' " ■ ' :^': ■ a!’ - : v ;' • ■ ■ ■• 0 4 '■
, : f a ...;; acacia a 'a : ta a  0 c. '0. 1' v::. anafv y
§ :-'^ :i , martial y z l m o i m . * , ; , . .
To elana8© of. eonftKUfr&tion*
a O''an ■•".■any. V\../.n/., n . a - a  ■ -,a -,■ ^
\  • I /
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01 # a - © - o n
r a^  es  , a+
Tr.v <*rs 1 oa of * ^ t fnc»e.tien .___________T?,-,__(gj^  -H+
V
Trlion o p tic a l  te re ra lc n  occurs p th e  ch lo ride  Is  g radually  w ith­
drawn fro ti the. sphere.;of o carbon by (the hr*)
J } ■ - ■ i (
fiilvoafc ca tio n  % • re s id u a l groupo’i-iby th e i r  momentum*
©rerehoet- the o^nllib rlum  p o in t which b rings thorn in to  the 
sm m 'ptm i^ m- th e  omrhon atom* and bans# the  reg ion  opposite
to  th a  ©hidrin© boooaaa' vacant fo r  th e  attachm ent of the
,J • •■■' .  * ' o ■' -
anion 02 *
balden" a rr iv e d  a t  a  s im ila r  em e lu s io n  and argued th a t  
the re a c tio n  w ith  strong  a lk a lis*  which a re  la rg e ly  ionised* 
uould probably be &m o f  d i r e c t  displacement# Tfm re a c tio n  . 
w ith  s i l v e r  oxide would occur w ith  in v ers io n  m d  co u ld . be 
accounted K ?  by the , form ation ..©f ranee* iltlw e  compound w ith  
the chi©r©~oor*poim& follow ed by the  elim M ation  o f  the m e ta llic  
chloride*
Blilman a lso  based Ills specu la tions on the asram ption 
th a t  the  b y d ^x y l anion c f  no tasslu n  feyirsxM# and the  O liver 
c a t Ion o f a i l ?  o r oxide wore the m t i r i  fm n $ ii im n tB  o f  those 
two b a se s» but w h ile t Ca.dajr.er and V&Ifen concluded t h r t  s i lv e r  
lens protm blr. led^te . h ^ i r c d y s i t> i th  change: > f  e a n f l0 n a tio n *  
B iilm im  a rriv e d  a t  the opposite  conclusion# liras Blllrrann 
cupposod th a t  the  Immro form ation o f s i lv e r  oc •brovcpropionat©
/ . •, v- ••■ ....»» .. v. r ..... . ;.r, .... > ,C>  -. ■- .* .v. . .?: ■ .,, „;. ........ /. .., ,., „■ * • .-.• ..
in to  ^~hyCras:ypropicmta in  aeneous e o la tio n  r m  caused by th e
OH J3r ,   +Ast  > c ;i’ +(Ag B r.)
C O / C  C03
In  th is  exumpl0 p re se rv a tio n  Of o p tic a l ac s iv i ty  was regarded -
as 'p robably  dua' t o :/tiia ;prasonca "b£,;’et; p o s it iv e  ehax^e ah -the  
c e n tra l  carbon '"ate * h' On; th e ’ o th e r :'hahd'|‘ hydroxylatloh  - o f  ;vtho 
n o ta sa in m 'sa lt was regarded as ;a hloW 'TeactleshW hich wbm  ^
eCreated by moans of hydroxyl io n s '’and l o l  io"change of 'eon*
fig u ra tio n ?*  . ".-."m...- m ^  ^
OH   Oil**.,. .„
" ■'“ ' T p  : / — - '.V|.3 :-:r :::4vr....-
OHOII g  ,  r  v,: . ;
" B lllm am hfu rther attem pted to  apply h is  view© of the  
mechanism o f /th e  WaMtn inversion  to '-ttm : a c tio n  of n itro n s  
ac id  :and illtx^oayl bromide, re sp e c tiv e ly , on amino-acids and : 
th e i r  e s te r s  % .v ')bHa assumed t h a t '’th e  transformation?*#
* / ' '  aintno-aoii ~ ;. \ d y  _ h jlrc x y  ' h e l d , " -■■■-
occurred w ithout change, o f co n fig u ra tio n  owing to  th e  ra p id  and 
s t r a ig h t  forward ac tio n  of., n itro u s  ac id  on. aaine-ael& t# ' For
s im ila r  reasons ha assumed .tha t n if ro s y l  bromide would a lso  
reac t''W ith ' am ino-aclds" without" change ■ o f "configuration#--m- On 
the "o ther "handV^Bilimantt' 'suggested  t h a t '’th e  :a e t io u : of' n i t ro s y l .  
bromide.’’on e s te rs  o f aa lno -acids 'would -probably-be accompanied
bj" eonfigu rttiM  c&cngiSito Ko'.b&ses Ids \r#asomiiig..:Ototto-form** 
lie n  6f-..-'di&zo-ao@tio a s te r  tim action of n itrous acid  on .
Z'SulS^UOCt*iC CStSf#
,>is
CH_#II2L'COOEj - V i m * — *CH.* VCOOEt.'+221,0 . "■■ ,"/
: '/ . * i  , , , 4  , ,  . ; .  ,  i ,- - '" *  •■■■ ■ ■*"**'• ; \ l t t  ■ l-.--.'..^ . ■'■■■'i\, U. 'V  :,. ■■■.-■:. ■■“ : • .  /  ■'«'■:'•■-'•• ,•
- u ,  ■ . - . . . .  L-:.;.r j.:, x ' . . - -  S .y . - .v v  ,,\ x . ; *  v . ; .  .u v .,- , : i .  .v  v ;  ,v- v y  \  y  ,  v '■•■.>■■A'
* &« &’ i n I to  oisaeif<fcto» acUx*
itsM.fcht: *~»r* oars in to  emission,
m ^ri^- Qmtboxx a to n s iio s lf* I f  V't^"dLl&zo«e$t&j?- w-sro- aattaall^^
formed* hosetrcr* c r e la te  i ’c ;  «*Aia5<: W* <Srf VW A aen l *1 rcralfc* sines
c.f t&o oartea atom i s  lo st* ' I f  i t  ’
to  iisei,;sel fctot in  tfc* to te s c a  n i t r e  s;rl ipcnM a aad?
c s to rs  c f  fc&ino»aci is U s ic  "*& a t  ta e ls s  ItaoX f to  t to  fiat?
£$.p2t^tria. cwbon:;at®'-:FXt-.tlxc.. point■. #tora - - ^
I f e f c r r . : ! ,  ire&XC Co t 0? i to a
t | ' : a charge o f  ;::to :;-eton n er e:.:naI:-: e I i t
i  v  - > *  * * / . •  -I- . t o t  -  - '•• •:. .to e .  a I .  . t o t o - X  t o : -  * * > i r
\  /  \  /  
i -  ’ x v t o '
/  \  f  \
W ^ Y - V  ... ' /  A S - U V ^  .:;v^.. X ,i
.: Pis her* horofsr^ arrived st tto  opposite eonslusieiu  
By aoaipariBg tta
..d^ulsnino .1* ^ .^ rs s io ^ s p is n lo  a o i4 ,v .....
&*aXimlno n '' d- o<. ^ teostopropionic . eater*   .:
lie nitrosyl t o e s i i s  'cots 'ur>onya l a n i n e ‘
ester to bx*r,irtwpionic' acM r itic n t e!^e.o> of ®l$a:f
tfcmt int'srnirn Is le ss  liab le- to bmm* c ith  a,i cater ttoa
f t
"IS*
trifch nn a c id  and t to r s f o r s  th a t  the f i r s t  re a c tio n  proceeds 
c l  to  inversion*
to ea  too e c n f ig iM tiro  e to rc s  eeeut* in  tod eass t f  too 
itei&sror of'tiki os.tors? curiously*  any o ^ ir ic a !  rsgrXerlty 
to la h  o d is ts  c l  to  ero hype-toosic would a lso  bo o r a l l y  eon*
cpp o stts  iy r - t to s i s *  ' As IVictoXnnd c a l l  in  
X?1 3 # !f t ie r s  d o e s to t  ortlsfc f t  too present t lm  any c r ite r io n  
thereby tho reXctic 3 totroon tto  conflgnmiim of sm optical* 
Xy ac to rs  ecrprcr. 1 m l  Lint o f a torivntl% f3 can bo d ec is iv e ly  
ascertained** ' ' ' ' ’ '* "
■ Ilio todceisive'natintoof'to put'^forrrard foy
tIre above v*or?;oro la  la rg e ly  due to  too f a c t  t t o t  too re :  etoens 
whidlx'thay d iscussed  co re  n e t to  occur d e f in i te ly  trltU
inversion* l a  1015* iioroTcr, i t  w&a toocn to a t  the 
n~t olaonooulphonlcs o ftea rb in o l re a c ts  c i t h
4$& #  *  #®W* "*  W
salts c f eaieasylle reXXs c ith  ixrorslsn r.nVrr?r:> recently,
th is  type c f  re a c tio n  toa  boon prorod to  bo a ttoM od  citom xt :
♦ . . -’..... . <=■...,. omoptlen by an inversion* *to3 cor!:'described in th is thesis
i s  i a in ly  concern to *tiili f n a t i r r e t  to  cltra to  <?v Itonsc  os to
rnctto i? an ir r ro r iic il  oeour*» daring  o tiia r r c a e t i o n t o b f to
jw tolronostfiphoais e s te rs*
than .salts of eft^c^yXie acids » o  ipiplcpto tto  oocOTresxo®
of inversion can to provedby methods which arc act available
t a sa lts  of'o ther acids arc meed* t i i  mi additie n l  mtoed
i s  th e re fo r#  ’ req u ired  to  • p ro v id e m l>  tc# t h a t ' re&cfcimm • o f  •
. p*toluons3ulpbccriates with other s a lts  *ssuoh' as potassim
Xi *
cyanide# potassium  oto*#. a re  a lso  a ttended  by j
inversion# !h?/> m ih o i  adopt.id in  the  p resen t w m : i s  based j
on th e  LnrostigutI©n:s o f Xulo# s&a ..has. stbovrn th a t  the r^gnitud#  j
o f th e  ro ta to ry  pov:era o f certpounds‘con tain ing  a  coissri. j
o p tic a l ly  aotiTO ra d ic a l  i s  dependant ©a the p o la r i ty  o f  th e  . j
s u b s ti tu e n t ctcct* " S srlm tiT O s "ohtaS i I
I n t e r a c t i o n . s a l t s  ■ 
tovo-boon c ^ a n i n ^ d :tliis ' standpoint*  ■ ■ .: . • i
b a p p lic a tio n ' Of •■ til#  #l00tnM iC  ::tli©cry tO'Ttb0\:ccexsidsrss^ |
t lo n  of these reac tio n ?  itruggosfcs th a t  in iro i^ iom  :• occur :wton0iror :
t h i  ^ io X u ^ o s tf l i t i t r ic e ^  an -anion$■ and j
i t  i s  ■ co n c lj^ l t  Jt ten  r  > -.0 tid n s  • o f  ^t<&uon*8Ul*» i
phonal:#-:w it 1 oM: r  '-a lts -b e s id e s  th ese  o f  '.om rtasylle:molds a r t  
"’i t  b y - 'in f c r i i®  and yield■A.isorlos :of^derivatives...pf 
■ t & r l * * 0 1 e o b o l i ' ' i - v ( ^ n t ^ ^ c t i d o n c # ' h a s :.boomobtain#!
*#*# ' j
tfrMt+'&fi&n t h i s r e a c t s ; % i t ! i : : - p r i m r y : : : m d ;.a#0Ciidary 
amines# no immimlcn ope tins, 1? a l lo t . . tiis-•'reactions with:: anhydrous 
a c id s ■ r e s u l t ; Is r  odsspl&io ^ eo m lsafc lo  1 # As yf a r  ias-; posaibl©  # 1 .y 
.^ '^ Q T im n tB l l j t  th B m  conclusions hm®  bm m  su b s ta n tia te d  by a 
study o f  th# r o a c t i t   ^ o f d ^ b u t y l  '^ tc luanoau lpk taa tQ *
1 8  •
t . . . ® ^ T c m :E f® p P B i3 ic ; act .2 - - P ^ 3y?sl?S’pa0HIS ::s s s s 8 .
' ' t In I f  15 (Trv,:rJatari crpuaclsed  a ftan te ian ta l. d i f f i c u l ty  in  
t!io sintdy of th e  Walden Inversion# mrrcly# th a t  In  . each o f 
l \ *  examples described  up to  th a t  t in e  two. reac tio n s. occurred 
In both  o f  which a  complete ip”v i  a tta c h e !  to  th e  a a y rr^ tr lo  
atom displaced# so t i n t  i t  was im possible to  say 
which o f  ~.tho two roplacovesnts occurred  .without Inversion*..
5,; ■ ;■ Xn the  now typo o f  laM on .Inversion ro a o tim  d iscovered  
by P h ill ip s  in 1023., j j .q * S # t 1905# 44) tid $  drawback ,
does, ir*t a c ist#  s in ce  t h e ’p a r t ic u la r  re a c tio n s  occurring  
wltkou* e r  ^figu ra tive  e lrn ce  can bo s in g led  cu* cn c e n t a l  
grounds ♦ ‘I t  was fc e n i th a t  ^ b o r n y ir o t ty lc a rb in b l ' was' 
allowed to  ro a s t  w ith  ^rtc luonesu lphonyl ch lo rid e  "In tlie  ' v' v>’^  
presence o f pyridine# be:; y l '  :t" ; lo a rb in y l ^ to lia an tsu lp h o n a t#  
was obtained*
n; -A i t? f**i f,f
6 ’ * h ,;» .. ®  ^ . .  ■ ■ ■ ■ > ' ,  . , i  ‘ -■■ 0  %  , W  V ’e- % V ^ i-fitajO    -   •’ ■■ *'•* ( 1
In  t h i s  vcac tio n  cosmic t» ‘ s ^ i s t i tu t io n  o f  'grc c t  %,i©& to
t  o ;asyKi3strie 'carbon atom -does' h o t f Occur# the' Iiydrogon • atom :‘'v 
the hydroryl' groan alone being die placed# end i t  Is J c itlfi*  
a b l e # tS^refOro # to  aistoaoTt!mt.-the- ’obnversloh occurs w ithou t 
charge in  c onf 1 guru t io n * ’ ■ *
s^o ts t's  *• &*»h ir^ lr ie t ' y lo& rtiny l ^teluGno5iilfu:ca:.fc(».ylfXX-^l 
a  'la©vorotatcr*y bcm rylr.otliylsarbinyl s c o ia t s * 1 £ Y'al fra  
Jrnu ie ie ti m a t  bo Irro lirod  in  tfcir* charge a daafei^~;
ro ta to ry  s o o ta t3 I s  obtained t y  the ac tio n  o f tc $ t la  cuJvplrtd# 
on- Jyha *btoothylearblnol*^-:.V.'v , t  .3 ' a
05% O  *st '
E?,.
\  /  a  “\  /
- C .■ ~6 ^ . ^ ‘ v ^ ’ C -vh ■>-•■ j ' e,c  ■E^ s’vAl’ . J r/  \
e ,56.fcjf
•* OX
) • .fcrf*
10? .CO.Cl%
^  s  CcH-.c,;.» o.co.or„:-/  X /  *3
/  \ .  /  \
<r~ c .ecuc:^  . c:w n. *# ■ ■ a .
Si id le r  Inversion  reac tlen o  h*nra s in e s . b een . re& llssd  
w ith  th e  gy to luonosnlfhenie e i ie r a  o f d^W ostapal «m&. J>*t3©nfchs>X 
{ P h illip s , *r*0*S*, 19S5# 1X51 S56S|# t t l iy l  jVl&cfcato (Efenym# 
P h il l ip s  and h u rley , ^H !« i 1 C 3 , 1W># ST?) f and th e  arc?
/ I «*0yolohoxanols {Ccujt , r a n te r  ard re  x l>!d» 1XXCV SO50) *; 
:fho ro ta tion  bo two** t fchr U T^II s a l ts  o f earbexyllo..acids end 
j£» toluenesalphcnlc Actnrj Is# th&?$fo#s» « gryrsttl invcraim  
r a a e t im . . -■ ■•, .;■■■•■■..■
Sim ilar raantfcs have l^ a r  obtained  in  the present 
linraa? lynfclcn of the rrruuione, ©f .d^3* ^ ty l  j^ to l^m s'u lphonato  
.fho culphonlc cuter ctuXX ro t  vfee prepared s a tis fa c to r ily  by tM  
.■artinn t f  ^ tu d av u erJy /a n v l cM orida on the alcohol, and was
-ttm- . ... _: *
th e re fo re  p n p a .u l  !y  the cn ld a tlo n  o f th e  cu lpk ln lo  oats?.--
'.17«
T-'3 u a s i in  th i s  Im 's s ti; . ' t lc n
was prepared by the d ire c t  a c tio n  Of g^to lucnosulp lilnyl
ch lo ride  on d ^ b u ta r .o l  { +I5*b3 ) using py rid ine  ex*
v * 1
‘*y #*  jl* ^  «t^t
potarmiun carbonate to  ronsro the  hydrogen ch lo rid e  formed
haring the re ac tio n to n  the four bcuia of the acrrr.otrie
eartra atom presumably roimii i u, Xlstiirjod# I t  can be assumed 
t b i t  the  n^tolafiriostiXphinic © star i s  produced w ithou t chorea 
of configuration*  I f  f re s h ly  prepiro;!* t i c  *nfcor d i s t i l l e d
btuiiiod os aicoloiirXoafread ily  a t vary low prone nr os and wua
l i i a t f  w ith  n*30 1.3233 a n l ?X +8 ,iS e .  ZrJLs su lph in io
csto r#  on ox ida tion  w ith  p o ta c a itn  po rra igana ta  in  u o u tra l 
so lu tion#  y ie lded  &y3-b\itp l  2 ^^°^^uoaulphonato# which could 
bo d i s t i l l e d  a t  lev? pressures#  but showed a ra rb ed  fc n t,u e y  
to  decompose* Ca d io tllX u tio n  i t  was ob tained  as a colour* 
1.S33 l i m i a  w ith  n p  3.rxoo t e a .£& 7X ' ' +12*5S°*C-iCl
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t&oxi L v te d  t ^ *? incflrrx ‘l ifc t  i a  a lcoho lic  so lu tion , o f  p o ta sc lm  
ace ta te#  fc c J^ss&pkenate y ie ld ed  a ' la e v o r t  ^ woryy# -b u ty l
coatato /* a T ^  " ** 3 0 *1 0° -wiilo* i%r *■ * r a  t p ro to n !  with 
to r  * *i o f configterafcloa s ine  a# whon tSae'dpalcohol is  fc"\r*i s i
w itu  so e tio  fMiydMd## a d ex tro ro ta to ry  aoot&ta w ith ’to « h r ^
.. . . . . . . .  : " ■ ., b
£& X ~0° +30.17°,. rrui ."a^O 'i» J . 0 .3 . ,  103, 830)19
f J V  f« X  . ■• ■- ■■: ■■■■■■. - ■■
<’ t^ lw d* Sim ilarly# the in teraction  o f  d^~1mtyX ^fc©livs>*
* In xomte Rni polncxiun lenxoate in  ethy l a le.'hello  so lu tion
y ie ld s  1 ^ -h u tj l  to u tn b i £ ^ 7 ^ 1 ^  -  44.03° $ b n a y o  £gy3~
to trao! with crasoy! chloride gives Inraouta with
[ p e j ^ ' ;  + d to S l0 ,  "BHll .
iJLX»i ro t o li  rm  t o n  ar\ilob !< i ly  which i t  can h# 
proved th a t  d ^ -1 m ty l jj* to la ra  eeaXrkfumte r c r a t t  with salt©  o f  
cc .rtouy lls a o llo  w ith  I r v r a ? la r , in  i s  ocea d i f f i c u l t  to
  1 • , -■ ■■”  ■ . ',• ■■/ ’ - .  .. /. /  '•: . g / .  / '/ '• '' t o
ob ta in  ovd*tons fo r  the c r  r a r e r  r a  o f  I rrrn n to o  vhoo th is
stoyhrarto r r n to  with %altn o f e ito r  mtda, br?ra i tto
• ■’ V- h  • • • • • • • ' • ■ .  • ■•  •■ ■•. . . . . • ' .  •-.•• /  ■ : '■ • • ,  v . -  \  •■ • ,T Y ;V v  . ... . . .  • •■ - • • ,  .
d e riv a tiv e s  e h tn Inn * c r a t o  bo rrohoeo i f i r s t l y  f ro r  the 
alcoho l w ithout e! t x to h i r g  i to  be.vie o f the crabim ■
a t on* Iv rm  a# tonycn end IhilXXi;’ j  { f» Xfbri# Xto'' 5 l r a e t 
Lcvwor# t uyjoctad that since a l l  t to  rr r a tto n  o f r~ fcolrar ioouI** 
phonic ©toors r itk  so l to trralra tto  ropXn oerert o f iho rp 
tolurnostilo} trary group by n  nritn# t! ry ore a l l  rratoitna  
.oloooly s ir  H er in tyrra rod i f  era crarae with tavors ion 
tkry v l l l  f l l  nraur r lh i  irm rsioa*  f ir m  ^^^Vutyl 2 s* 
toXurrasrl ptor: obe y to to t u ooihanto aid Xrev©~
rc tr .tc ry  h r r a l io  and lo U h e  r:io:u r e r i 'r a i i  r o r ^ o o t to ly  w ith  
ro to s o to t  r ra tn ta #  o t l ; , l  rm gyratoa h ro u ih i r a i  p o to ss lu i iodide# 
on th i s  e s e r ^ t ic r  # Im -rorotato^  ^«*brer.o- and ^ lodo-butanes
,ins..th&t wtea d ^ -c :r ty l  £~ t tlii^ re su J!-nXr a te  ^ 3  ecn in /tg d  
into'. 'iho..&l#ehol and a ,Im lide.:p g ,re&a $lon$, of..•$ o l t i l a r  
nasi0l y f c f  r a i l  a id  a t& lo"oafvtfoan
aloohel cxtaXrnni wore benX l a  »vor£tatory#.* -
fbay>.00nol«d,@dsVtliiirafcr3# la s t  th*j i n t e n t i o n  c f  r^Xvhinio 
©3tors.,.w ith;1 ^  i s  a lxo  f^ s r& o l  1 /  *zitztzsion* hurtn^
the p resen t ro rh  i t  was fcnnd th a t ^ to l^ n a s u lp l i im to
j lo ld s  a la3Y?r*fc2.fccry b ro n ils  t r e a te d  juna
vith  bnostoi#,.., This s a x o s t i  ti-mt.
Ij&3 t>o cnwo as j^~ bu tanoX  and supper to ilia
fx m ap t tux th a t  **but;, 1 ^ taluaxvco iilp lx iia ta  r c i a t i  vrliu
eX 'c l rn y w sU r; bw ordii and w ith  p e ta s s lm  io d lto  w ith
s W  «v. tf  '>i»<4 * ;■<* i  V 'is - 1  . .. .j :-. ■ : -.., ,. ’ . ■ ,...- . -., "- • ■ : , . '"'■ '.' . . . ' f  :, ■ - ; .. ■ . •■ . •'.'; ■ ' ■' ■ •■• ■-’: . • '*  -\ 1 . ■;,-.
Thi0 uzznrp tion  m m l r m  support from th e  r e s u l ts  o f e th e r
t!^-;prolsloia':-©f--.,th<s wl&tiTO-.<spn^- 
fijxvJsions - of liydrosy co:r»tiuXz and: their. M I © 0e^.-;dorivatiTO3
cf ^ t m  '.&n■ ^ n tlreX y  jd if fo m  > I c t rn  tooi&W,..-.Icnsantly ,■y&r-*- ..Oha®kl©~
■ ton  lias chcon in  thcoo labo ra to rie s- th a t  laeY orpbatosy .fealogaa 
4« ^  ^blvea a re  p p ^ lin e to ty  ;'tlia r a t io n  Of:- '.elilorido
■ mn&atte 'ch lorides' ■©&& j& osptores cn
.so ;ttm t -d f 'th e  'ia ^ T o ro ta to i^  Mfeanos Jiw«/.fcho s ® i
oon ftip im tion  'us.''l^^buttoLOl* :a§ -.the; rosnltsi -of -the  -sn lp ^ im ts  
‘and ro a s t icm - s u r e s t  £ * *  i v j  »ttQU.:®f th e
■al)OTO> ** *a 'a l tp h a tie  Iseemd&ry' aloohols :is  ■ ,&t banded 
bp to rorston*
p avvefills  eenolustcav Ig  in -fignaanon t/w itli'tba t x?eaatoid .by 1 
Pbirrer* P re c e n to r s  and &&v®n®*T'r-.Th®m v/or&ars.-hm®  ob tained
y~? erldonsa th a t  the X&ovorot&tory hydrony fee id s  M m  the sane 
c o n f irm a tio n  an him laO T W o te to ry 'ch lo i!^ae id s» 'to d  s ln so  fcho 
halcganatinn  sp o rts  e r r o r s  to  t  aboro conT art' the laavorot&tovy 
h y fre x j ac id s in to  d ex tro ro ta to ry  c lilo ro -ae ido* tUoy.-h&TO :
■ o en e ln lo l t b i t  the fcalcgcrntlone cacnr v*ith toYoraion* :
I • r fa ©etncd uscht by ** re  r c r ie r s  *rt*s a pu re ly  php ilou l 
• one WhicJi r w  pi:t fo rrn ir l by f lo p y r  in  1010, and i s  Insod c>n 
"the CLOstx'pfcim-that t;,o ro ta to ry  pernors o f eorpc^aris o f e i r i l& r  
co n fig u ra tio n  are  to  genera l toFXtvrno 1 s im ila r ly  fcy ch&nyos 
to crziomal conditions, (solvont* dissolved-salts* try^rrtrra* 
etc*) I a lso  try fcho to b ro lu a t lc i  ’ o f ttio gfvv3 n iiln tltir in t 
in to  a p to ra  ra d ic a l  tr t in to n l to  the  e^ n rio t r l s  c a r ie a  a ton*
In  c id o r to  fir-d out her c lo se ly  a l l i e d  In  o o n o tlti  t io n  tba
or psir.fa -mm%  'M . W m £ m  :;C ,  :
scirwno.l tftr, r e ta in : /  V- * '*'4 o f thFpotnaaJly oaouvs&ng 
^ h ^ te o x p 1 i*eF s # .^!,.\*f ,!ip * l T h r %^  # 1 ^  ^ 1 nabis
L -■'- -  « ■ ; i,. ••■ ' ^ '  • ' •••• ■• '•
txzZ 2£2Z2rS2rcorIe a r i  11 a?;* saber s ,  \sJ*z? te tftovm b
-:;r,>;rIt:or.tal s c c .i i t i r r .’* a n i fturtd t!r*i th v  ro t& tw y  w  \,:4
;■
dlfcoitsd l a  m rtgtsX&r i a  .
; • ; ?
rental t ondltlohi *■ -;-fliaso *• * ide * 'm -■&*!&■ ¥&mlb of mixi
! -w I *•■'■ 5 ' ';' 1 .... ■' I -
ingenious spstM bisaX  w ork■ m  .tha  p & r b { B qt*? |t3> ■
1877), i^m xrn m m m  (Jtil**  l e l 1 * 11$ sc:,?* nn , i z z o t .  ■,
1 :4 :5 ,  2 2 ? k  3 0 9 1 i s : : - ,  r ? *  l i t : ? *  r u 5  ,  ^  1T ;J3»
an: 7 c n  I 9 i? # din f i a : ; *  r%  n o t ) ,  hava M m
pro X ^3 paneent th i  e e c a f ig n ra t l tn  r.s dn::iiso*t 
noli! which, in fenray .■■e&ir t?4 dtnlnti' 'fsnM
a * ro '
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^-ol^oacj 1 ,.r Ige^plaetla
tX*C3Ta ITflTtfl?* ***' n<nn-;w;- . .
fl:ia retat0!?p of the natnnailf* occur^ing
anidsf l£iewpser'laej|. laworB^partio § l£ ^ 2 pleueine end de y. 
alanine nnl thcin esters dlae altered with entassal oonditicm  
!n with Clcnghfe h;mot!r;ie* r4 c3 Ida Irra
teen pro?ad to poseic.n tlm sane osnfigixnaticn sinsa  ^ p ena
:;tJ7 ro&etlono rVio/i do n o t s ffe a t, fcto :g?mip#
#3r ■$**:’^
4 4  4 ? -vad** aliSd- to  r tto  &o;rnr^tris '.oaid^n a to ru
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d 3 rc 'T a-*
t a r t a r i c * s o r l n o
3 3 .  . . -. 0  II ■I 2 ..............  4 9
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Ja x tro a la n ln e
’ . -u:":
th^ Of , C3 one,1** ::
ztA - 'la te r ; cex^ia;M&i$fci*^- W  -
ro ta to ry  pot7ors"of etloro-aoidaaimd their. ..eistora ^ritli- 'tboa fxa  
of tto-'h^ dro3£sr &el&t' '&h&7fctoirt®$tors#. ^d.tho; roiato^. powers 
cf e.ulno end hydroxy colds*with thcao ofnehlori^oldA-t* i,A^;. a,:, 
roaulfc* i t  is  ,norr'ccncralljv© ,0ro o i tM td th ®  n a tw a llf* ;  ooourring 
*-fc7dr&S7 c,oldo ers enxu:tionor^ho*js 2 7 j*3lcto&v;fc$ tfca n a tu ra lly  
OO^u r^ir :^;oc-aniirso-oaids ur.i h w  fd.o tr. * <*** filtration as;^ ^ 
t&o eorrsspoMii '^donirt?rototoi?j'oc*olil?oTaPoid^« 22msg con- 
OltMcm ao  ' ^tr-d 1 7  rad 0SI VT1rt 0 of ?elr-*tt7 rMoh
slnw.;S^ yo :^yX:and ^hltroograiips-.siro cf t;.o urns 
©Mor :of'poli-ritj' thoir .Influorao cn-rtd * 01*7 : pcwoiv uuouldho 
s t e l l a r  # .1*: v
I n n t l r / *  to la  h r*  d o so rld /1 an; ingenious sofctod#,boBoi ^3 
m C ln v h to  l^*pattooio# :T0r; clctoctinp the* ■ ooovaproneo of; ft|*: $f
SxttTQV&lti&j I n ] m : phw®ImX" proportion 'o f; tM ' optio&lly 
in&oMro mc&ffiottiona of-'tw tari& i * iloi&orasmoolnlc assi '-- 
ohloroin&lia ao lij arc ocwwaroi# • • :
w x l r * w **10 roil d le llcrcm  oolnlo wMii on 1st• in-■• fm m W 'M M 1" 
Eoao-fc* a ,4*n d if fe r  in  r o l t i r s  po* % a r : |n ta lll  3 for!%lG: 
©fcO'y-,1 The kdUst^noO of fclw ttew:'fe®t th a t
thoiw o .ta lT ts :.of e a s l nolecal® of ihcco oclisi t w
aimo ohloro-^cialis n a i l ,  ho#0Y$ri:’-th$ form
ii« s  to  fcho :]aoo^f0m;.em-oniiit' In... Iro o n ilo itly  
aotitro-for.w r/hiclx eoitbina f fco: &%W & ro lw altn  rn^w la »  ■ 
pound* ■ llonoo thoro ax8® two tm m a M  c r  *vu l*1orowalia &ci&3 # .
X® Wx... C‘:.X Ox.-. 0 0
wn!m .t!!vin®fowi» a r g u e d l la t l th s : pli^liaifl prsTKwlla3 of too
■C; .A. '"!‘ ;. : W X. ■ ' | ' i
r&oomio olilowoomli® oonfi^ar&tiv&ly s i:. 'lia r  to
; -• f i !-<•■'' ;:.r V.ii. ! . ! '
fcto rmosmia tartn.wio tri\ is  &*a*2 <wo® 'oo ln it oelds wrcld
.-A r'-r , i 1 ■ >
•.. c : . ,  I ; , / . .  , ; .. ....
i)@ moroiio&rly infcsiwi#4 i 6t® b©teeonctitos#vof tho raco'^io ■ 
dilaydcmy and. diehlorosuoolMo mSM Umm o f tfos% . - .. . - xxsox o.x.^ ::-:.u.\n-vxniOi. ^ .-x
tio so -lifp lro^ j and .dlohlo i aoido#-, SSMXsrly* th®
ile a l  * 0 * ©rtiea of Ho> *•$’ a d d  U ^ i  tho r.000
etdipnw f fl*" ro u ll bo r tm  1 ^  Xy in tir^v tt& to  v> owwoi t!v>33
1 i , ■ r
of the isosa-dil^dro^ and: »so-cU©hioroTO&olnio m l t i  than
■ ■ ■ ! i" 1 ..:. llwti;T®tn,.t!'i03® of tliQ!:Po.o®i?ils v&riobica* : Konoo by ■& e^pvwiacm
P .:  --.-A .-:/ ■.... ' • - '  ■
ef tli® pteoieaX proportion o f ths o p tica lly  ia a o tiw  a o i i s ; 
tlx®' eenflp^B tions o f %tm two dl^ehlorosjalio m Ms warn 
dctm,IwdJ* .:;:w t,:..x Aia®iW;:p:x/at:u.:S-..a x-: r=a.® vxixx.i:a7 axux?
; wto no the -1 it *3!' to  1 dotoc t" -1  It# •' O0otirr#»o 'or- ’ 
cf ci Waldon in rorsioa "oaa .b# 'i l lu s tra te d  by th^ la to ; ; c tion  of
24 •
methyl- *x3esp|dl-phioronia2Rt9:,^ithtthionyl ch lo ride  ^ .In^frbe ' ' 
presence;, o f . pyridine* -... r.Xf , su b s ti tu tio n  -proceeds Without'. ■.■:>;■ 
in v e r s io n  two ■ m oleculeso .f sp^dichlovoeucciaic eateryshould  s 
be ..obtained:,f^o!a .eaeh ;deutla m o l f o v l ®  o f-th e  •<meso*dl ~.cbl©romal« 
ate* .-.but , l f  :;y.:,' ^inTers ion;,ooaura i;the produe.fr:.$hould,;be racemic . 
^ethyl,-.d iohlorosueo.iB ate*.j A c tu a lly ;: the -.r&eemie. m©thyl,v;:m- b 
d ieh lo ro su eo in a te : was-obbairied, so., th a t  I t  can be concluded 
th a t . the ,:a'{^3 t i t u t  ion , . o f t he  ;. ^ roup: of,;.mso*dl^
chlorom alate; h^.vthe ehlorogronp;'using.-;thio.n^l/oM orida / I s  
accompanied by ‘inversion  - o f o  ©nf igur&fr 1 on & n ler/ry e-:p- rornd
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racamie dichlorosuccinafre
•; •. S im ila rly , the  con figu ra tions of the o p t ic a l ly  a c tiv e  ■ 
e h lo ro m lio  acids,, .which can he derived  from dexfrromalic ac id
by rep lac in g  one o f the hydrogen atoms of the CHo group by
9*}«ifeu id
ohlcrin® , can he e .e rro la t2d w ith. frhcs© o f denfrro^frarfrarie 
and dsrtr^chlcracxtosinio a e ld  on t he one hand and with those 
of moso^frariaric nn*$ ncso^&ichlorasuocinlo &ctld& on the ©fch«#
When these  oonelusicmn s re  ap p lied  to  the  ac tio n  o f  ph&sfhwas 
poafca olil o r id© m  d a x tro ^ i^ lio .:aoM , . i t ,  0aa,be;:-deduced th a t  
fchs re a c tio n  proceeds w ith  Inversion* I s over©ta to ry  chlorc**
SUCOilxiCv.aOid M ing, ©btainod^ - r  ■-•■•■—■ ;r.n W  -s" nl:;;
. Eif ex th e r^ f t r e  eoneludosv th a t the  sen f on o f  o i l  l@3? *  ^''b ile 
frhioxr/l ehlenido ex* nhcephcrns .p&ntae&or&to on :y:;a^
e w r w A  i r  n tto n d c l by Inversion# Hence* n .hydroxyv.eeiapomd 
has. .tm  • aar© configu ra tion  eo tho corresponding h a lM e : with; vr;.,:; 
the sane sign  of, .op tical. ro ta to ry  pemrsxv:;fM eh  sgmiii eciifirms 
the conclusions p rev iously  dr&vos* frh&fr. sulphon&tes.- r©aot: w ith ' 
s a l t s  o f Imlogen a c id s : w ith4nv# r^ ions:.f:.;,, . t;c-
.« f
_  f;-r i  i, 
f  * e*
f , * *»*- -> **, < !•**•>* rv ’if n ■'V ! £% tv;** «y sr** < 4 V "
A.-y .«/*.*• -'-*1 **'»” * ■*#*.'' V*' *!¥'■ *V ,«L-V*: ■^ •'‘'i# Uv- <ny...A-i4v,&* '* ^  <4»' ir £>*$" ^  >rt* r<tW I,*-. W  4  W  !f. .!#*> I** •**«»? V<f <#ht% -*i ♦•’*'’"*<•*> * rt / ryni"?'tT’T r* rw* *■ A
W* .^.SU. V f-lt Jt.rt/**® V 'A  ^ ^ • “‘ir- .X  ^  *»< <4 ''M® b=-v.,V V  ' - ■ . « . A  -ft *V :-<«';)--• t* ^ ....,' j-tf t r\ri ' »i '1~"t‘vr c4  ^ /,*! *** Tf ,*> * r“ V”*  ^ A "* 4 ’ ? T ^ 5 “ * ?>'"rt'
V* »<»■* »».# VI#* Hi*. *i 4*» HE** • W *«•*>•-. ii’Jt '<X f.- '»•-*> /*» * -*-«f ’•If *>* *$**•:•«••..-•»# K* *v* wV4*f« »'■•■*-• S -rfjirt >*in -yr.^
*  v * r >  r  r r t  ^  W 1 ' *  ?  *X ■*■»*• *■•■& &«m? 1* 4* >J» ;,v. # J J* 'A« Vl •- V ^  «/ >*S» x* W <ai'•& *'V& Xk> *8* ;^-;n.<i,nl &«'.&<,■•*.
;■ i;,. / V . * *  >% 1 '  H f  V ' , h s / 1 , r t■ r^ 'J* .-»*# X* ., Vr’, .4*- -*r.*Wy ,.Ji»■.«<»*• ■«# <>*• a; *•.*** A*. W'l? !•
Jxx r u U tio n  to  afetcrpt^ to  ponfiipTO*
tlo n s  of. a i r d lw ly  c o ^ t l tu to d .d t^ if ; i . t i i r jSi..from. ^ thol«»
o p tic a l  ro t  a t  o f /  r  a tto rp tti  roro- m do to  a s c e r ta in
oesifigu ra tlcna l ro la tle ra h i/D  f r r n  a sttsd / o f tho. rarao .r in  trMah 
1' e r o t a to r /  t>o?ier cloar/pl u it! ;  T O riation  o f tho  a t ta a to d
to  aa /i'{n-;otrio ear^ca ato;:u P.^ac/?ro]i ir* tlvin d lroo tdoa :, . 
co.T;,jao>i seca E fto r  the os tra ils ! ' r^ n t  of TOii’t  p r in c ip le
o f a s / r r 'e t r /*  Aison^ o X o e to l/ to a , T o r/ ntoplo ra la tircL i .
forr.d to  3aist.^ t:Xish a r t  r e f i l l / .,«pi& to$4 tsj,.tho i ir r fo r ia a  ,,. 
t r o o r /  of o lo c tr :> )/tie  d lsaoeitticco* t/.a M ritir /*  rc ta *
%lon o f  a s a l t  in  dllrfro  a/ooour# so lu tio n  ctofoufa onlp on t;"o 
o / t in a l  r o t a to r /  poror c f  tha  c o tiro  i t  H eal#  rnfa::;arr 
t .ta t t i n  a p x s if la  ro ia t lc n  Of a brec srnh  as quiaine Tcrio .l c n l /  
litT ao :, **PT3° r r f  H -ar d lo e c lro l  r o i /o a tH ’f /  :t  ^ hydro- -
O i . l « i , C \ 1 ’! 4 , 0  ^  X i ^ v p o i * .  f -^4 W- ^  «Avi^. .^ 1  0  J f  'V ,V h .  ^  ’ IfAi •*!? jjp ^  .. V T / . i . f L v O .* *  ^  , !KV ' ^  J-- * l w  ^
a a a tla  and .om llo  a a l l a # r h i l o t  II* II* leavlolt fornd th a t t  o
ro t  a t  o r /  /errors r rc ro li th ir r :f eod iiirf p o tass iic i and ammonium
0 o• salts of tartaric1te id  liB bstrarm  ra llie s  2/  *5 n rd  20*5 . * ,, S im ila r - .
l y ,  th a > v p t^ t lm .  o f  .a  a a l t  t e i d  fro n  in  o p t lo a l l /
a o tir^  basa m l  m k o / t i o a l l /  c c t i ^  ? e ld  vrill b i  the nir.i M . t t e  
.mlmnl®& .ro ta tio n s  possosso i b / . J ’ 2 o p t ic a l ly  a e t l r a  .e a tim  and 
anion rhon tltoy a re  cr r v  *>\ r i t h  o p tlo ^ H y  .im stiT o  iona*.
%u * ne:;~oloe t ro iy te a * ^ le a s 'obvious- r e la t io n s  e x is t  j.-. bu t
&M atwtr.pt to ccnnoefc'-'th * r lb\i5<* ,2 U  j> ro ta t io n  with/tts®?-.*/-ap 
i l  < is ion;; of tbo rad ical c^ * 1,1 lug the *hsy^^tricrsaoleemXe was 
made'"in !GfO; ,hy:'f*. ••Crum Brom S2£* Edl2«i XS0Qr >;rWc
17t " i s i ) ;; mndHnf gw by f  *vfV i * o C^ZJal* Inl£** U  4(J f
110/ ’ v ;:'lb  in rc '/^xd ' -that't-■ m  « w ro tato ry  pa in dm
to  the -differ* ace .-between- the four* cwy\?a ozound: the asptriQeirio 
carboii/;atom|i # 0  lttih&&gnltudo: my. c o s^n jc .il  to  the l^ngnitu&e. 
of th i s  d i f f e r e n t  f : t V * 1-1# re p re se n t t fw ;.:;.;^
..value of 5cdo oq,3,:o property of each group, oa jlon
CKi-Ks) (-Tl" " a )  Cai-S4 ) CKc-%) ..CKS-S4 ) {% «% kw o4ia be re la te d  
to  fchu rab^Uuda of -tbs ’ro ta to ry  power* —.fMa a&pression lias a 
value nora Jhon t*^o-of.-••tho prrups are   ^ 1# i.-f changes i t s
sign while rcuaiaia^ i t s  v&luo when th e  p o s itio n s  of, two of the 
groups are tntorch-uju 1#. ILo cn iaf d if f ic u lty  l ie s  in the 
©vstc© of a cmViblt property* I f  ^©!ght:i& chosen, t  ^
objection a ria  ,0  U^.t cc otnsii I 'n 'i  * sj, f:w #mv,plo> is© thy X 
ac0tpxt vO:*r!olate /Svjc 1*1 * co& taini •* * * .* > j$  o f equal weight 
% i  of, different- s tr ic tu re , .  often char eoecJf rrhlu ro t \bovj. . .  * 
i c  c V;,, th is..suggests t i n t  befora z x a m ^ S n li  co .e lusions ..can be 
dr&vm/. tho.,d3staaegs o f : t  w o c t r e e  o f  g ra v ity iko f-th ^  four 
groups firm- b ;** centre e f p a v it?  * 0' f  cule. smut V  Known* 
;Yaa*t Hoff; considered l * o th e r ; p ro p e r tie s f cuch as c lle le e tr ie  
constant*: ntl£jat-..t>0 ; %, sU/d along the Xlnoc r x t  f.<'r:'r-avl 0 7  Crura 
Bro^n-.and ..Ouy©* f  -is. sarx^a^lon I s  of c; c c i& i,in te re s t..fro is  
?,tho. point of ,v l * of .Bodem .polarity ti'ioorioa* ,,
the theory  o f vw i, Browr  ^ Guym 3aad to  ha abandonedf as ap a rt
27.
'.Ivh n£r»~QlQ2 % m i y t m y  l e a s ' ' r e l a t i o n *  exist but
aa 'a tte rp t ' to  tv 'r.co t tb # '^ a g b lt^ e -a f .■ th© 'rotation  wit&pil&xwup,*
Cl wMs-Sfao c f  r  v* , u ilrp  if  eey **.trie r molecule was
ucuo la  im o : W' A* Cnm Bram Poe*- m n * t . lSSC)r v::V p3.
17* ■ 101} wad lr£vyQ'&\,ni&T:W  2V *:# *  ^ rand*,/ ;2B90r .
HO/ fli}*  : I f  is  a s m M  tL t i f ms * ro tato ry  power is  duo
to  t b r ‘d ifference between the four- groups oi m i ; tbe ;aayrrc f^cr 1c 
c&rbod-w t  # so i t s  %uignifcude;- may., .cori'v-von.! to the is&gaitu&e, 
of tfcis ;;% #'% # ;&$,■ S'4 #,.represent: Wm.-^ c.;-
:v £ tm  of sou# "%-ommm property of verb group, &u c^n^ealon 
{tx-%} { - £ 3 } CSl-fil ( ^ V )  U c-£j) ( / > v4 > -./oulcl be- p la te d  
to  t;fo ru,*jri%&yi:* of t t s  ro tatory  ixiworn ; fb is  orsprcsrlozi baa & , 
value core ubca two of. t.ao groups are equal, foid cldwipoc? i t  a 
slga  wtiilo TOtainluf i t s  value w&m bbo peaitions of two of ibe 
groups are tefc^reBaujou* ■• fBa ebiof &J£t len ity  l i e s , in  tbo 
choice of a su i^Y la  property* Xf 'ml ’ f i s  cbosen, 'tli© 
objection ariovs ihnt co • rjuftj.. imdd ac, fo r  1 ®# isoifeyl 
aeetyb  a d u la t e  /S/jp K 0 t cont&IrJLng pro .3* o f equal vrelgb& 
bu%of; different:.©tructurv # oft,, a aba / e ecu: Id* r*'blu ro ta to ry .. „
- ' ■■• ■ --  -  - '-  y  ■ -■■ W :v  '■-
t e r r*:v, flxls anppests tV*t 1 w ' 01*0 iw c  xrfolo c o llu s io n s  :osn b# 
d » i ;  two diatx iees of ,tho;:-ceutros of. gray i t ;  cf tho four 
groups lV “u  two- corit^\-of.; gravity of,,tba i.olcoulo-.snot V  . *;ov*u 
JY&a^ Soft- co ib \v , „ 1 t-,^t proportioo, r. .vb r«3 d ie le c tr io
constant,: laifpit.bo tooted- u lo i ;  tbo llaoc put fo rak rl bp Ciu.i 
Brom.aud © ' 3 * v/piis, eupc^stioa-Is. ofpopccial in tcroot f 2*o:,s 
tee point of - . , v I of.ixodar'i polarity .tboories*  Ivo , .
tba Vi^&vj o f f .  * Brawn wrl Gnjo bad to bo ■ abandoned, as apart
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,fro% .iLe in fluence  c f o x t c i . i & l  conditionsi m&h m  so lv en t, 
t e m p e r a t u r e ,  o o n c o r t r o k i e  i ,  r m po l e n g t h ,  & e t f  o n  r o t a t o r y  p o w e r ,
,■•'•■ ' '•'*. ••■.. * • • ' . .  ■’: ....... \  V .-i. '•. ‘ r . \  ' ,  ,
many o th er fa c to rs  of a  co c o iiln tic m il cmareei. r # such as 
double m & tr ip le  bonds, t:to'prcoomoo of t 1 *>*. 4  rings* laeton ie  
and anhydride b ; f l j ,  sV w et ami la v  o p tic a l  s u p e r p o s i t i o n *
" w e r e ' a l s o  f o a j  go i J T X a m o n o  to» , r o t a t o r y  p o w e r ,
co Crflnlc© am : **d.x oat 11 10;'?, v::xu;i BxStl began
a  s c r i e s  of 3 r / . o t l w  vfcl ‘ ax i n  ”* M r \  s o  trdm-"l to  c o r r e l a t e  *. c  
l a f l m n e . *  c f  o n j o t l v r v r  t o  c o  r o t  a i o r y  | r o ; ; c r  w l t l i  t h e i r  i n f -  ~ c e  
o  c i h „ :  „ r e  w i  rd  >> r  c m b  c o  j V „  t „  j n c l t m  1 s r v  o * ; t  *I t s  el
p a g i n g  a ,  . s e r i e s  o f  S e b X f f 1  w o e  (*.‘ o n  u l n  1 )  c b t i l x d  b y  o z a - r e a t  
4 o n n i s g  ^ - n a p h t h o l p U e n y l ^ a r i i l n a ' a o t h a n e  . . { F o m x l a .  1 1 }  : W l f c h . : v n . : - w : : n w o . - :Wv -•■ '■ ■;'■■ ': ’ ’ ’ " r". " '" " " "  •' ■■•'■■-. ' ' '
b o  x z  d p ; d  x n a l  o  a  * j t t i n t e d  i ? v  g  X  j  ,
b:v- : ■ . . g .  4 ^ ^ 0 0 0 ' -V.cr'-k.^ ----0 . i*'-o s;  O — *i t& ■£&* d •***
U  U  | sffc t i i -  t J  i
IX * ' 0 ^ 0 4 0 0 }  • I  'CXCf%®
iis a measure of the  5*e!x)misoX na^so-ir o f tho suhsfcl^msits, B e tt i  
’-used;--the■'■■'dissociation c&i&txrso o f ' the' ac id s  derived from ’th o
4XC&hyios c^ployed4 - 0 f  ho felolecular ro te to 'ry  'powers- LV'
■tZia erx; pcarado In  bonacno so lu tio n  v a ried  from ~~31u to  t  ;2676°f
mi4- idaoca ' ^ r a n g e d : o r d e r  of = magjalfcude gave a s e r ie s ' which-'  ^
ogive! vc ry  oloiu/iy vXUc t i n t  rep resen tin g  the f t :  ■"elation 
Cong tan  to of; fch© ro ld  u fhusi' foriEonoo^;' u t iv  fcU « ortho-*''--"1'" 
coro-cordo$. tlio - 'ta  x • d f.;,su h s titu e h ts ''■ oh"-3?otatory-fp0wer■ mM
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on , i i o i  co .z tm p  respec tiiro ly  i s t*  ■ j
■:' : ' T S 7 ^ ' :::W <, < 0 1 ; ,  <  0 1 ' - <  O H  d E B  ’D C S *  ’ © t o  © ■ d m  e : m :*"» if ■ ©
K  B O p  ^  0 1  ^  O H  <  (  ) )  O C H ^  y  I f *
a n c T t o ?  p a r a - e c r i p o u n d s t * * '  ■/-■'■•■'©•■■•!- ■■'■ © a  ■••,. - © ©©;:> © - m
, < ci..<s ii < cji3 < {oa* c a v j  < a W%5S . , , !
; ■ ■ KOs ,<: Cl >:H .:>C&3 > (OCBgjOZi) >,■ B ... uU ■
u 7 -..w a::i i.i -cU; ;■ -.vi-ficries in  c lo se r  tfmn i a  tiie ex-tiio* ;
gerieii where . ays probably dijftm baeeea caused..by thB  d ire c t  I
space e l v v / o l  tLo salnfeiiaoafe p m m  The r e la t iv e  in fluences 
of BBca© on rfeituorita on o tic ?  properfch a ©f epnt In -  I
i  -  tm  1 v*o iloo ? o a to  f ’*ll in  & s im ila r  order* * -to , j
by roaeo rlng  tha  v o lo e itlo o  of Freeeel C raft a 1 re a c tio n s  between 
£^br0':aoEaas©ii#malphoriyl ch lo ride  .and v rio u s 
boa.so.no0, O liv ie r  obtained th© s e r ie s i* . :,
: ' : I > U > Br > 0 1 } : '''■■■■-■- ■■ n d tn / lm
f h o s e r i e s  cr^  > 11 > I  ....).Br > Ci ; OOgE )  EOg m u ,o u tlin e d  j
by t t^ .  a a » ,  au toor f r m  a er«;p:rieoa o f %h& ra te s  o f h y d ro ly sis  j
o f ^ su b stitu te d  beasyl .chlorides-. Sim ilar ser ie s  have been j 
obtained. By jseasurement© of too d isso c ia tio n  eo.ietents o f acids I 
and bases (Plumehoi:af *.(?♦&♦, 1909* 911 718} and of the rate
.. SwS*
of h yd ro ly sis  of w tc ie  c* su b s titu te d  benzole ac id s (m lla r#
%e ife » r  , $ . . 0/; ; ,;*, 2 8 9 7 , J | | r  1 21 ) ©R o b in s o n ," ( h e * ' 8j©©|* :j2 l2 l*
9 <*n*§ 1 h w *«}'h as-'ca lled  i t  a go n o ra l p o la r c a rle s  and .toon;
radicals© e crapes lug- It*© ;n l-  n groups,
vm©.;x Until' r e c e n t  «% cat ilafrs mm very €lm t o  a d m it t h a t
fchero w ere,;;tw o-.k inds .of c h m l m l  a f f i n i t y *  The m a j o r i t y  o f  
o r g a n ic  c h e m is t s :fo l lo w e d . K ckulo  i n  r e p r e s e n t i n g  a l l  t h e ' b o n d s 
Bo two o n . a t  orris a t  r t o a - p o la r ,  w h i l s t  a t  m * ,  su e  la a a  F r y ,  mdcptmd 
t h e  s u g g e s t io n  immlo .by fleams on  a n d  l im n a y  mmfc a  p o l a r  v a l*  3 , 
w as-.a .F a rad ay , tu b e  o f  .fo re © 'p a s s im  : frasr* a  p o s i t i v e  c h a rg e  I n  
Cam it'" 1 1*0 a  ^  *U \i „ m ~g * d :  m , t  > y >A a , .  1 t  t  a l l  
v a le n c i e s ,  w ere  .o f  t h e  p o la r ,  typo#  T m  w ant i n c r e a s e  i n  th e .  
te p iv le d g o  ..of ; t i io  ■ a t r u o t u r s  o f  K 10 a tc ia  d u r in g  %m l a s t  tw e n ty  
y e a r s *  how ever*  -e n a b le d  f h m a e r t ,  R u th e r fo rd *  B o h r , ban  m o ir  an d  
o t h e r s  to. p ro d u c e  a t e d e  m o d # It w h ic h  t o d l o a t e d  a  r e l a t i o n  
b e tw e e n  a t m i o  s fc rn e tn m  m u  v a le n c y  a n d  t o  l e d  to  t h e  d e v e lo p -  
m t  o f  ,ttm . e l e c t r o n i c  th e o r y  o f  v a le n c y *
; Aeeonilsg to  t;v*> ole ot real® theory  o f valency , the o.tcivc : ts  
owe-,their valency.: to  a pcrm rful bu t <i„ * , l)u s  fore© which' 
urges. them .to build.-up groups, o f 0 ,, S* 13 and 30 e lec trons*
M i  force,■'appears to . be I d e n t i c a l  w i t h  weherile&X a f f i n i t y 11 
k m m  t o 'g e n e r a t i o n s  o f .  ch& rfliats* s in e©  i t  i s  t h i s  w h ic h  
d . t m d m  j ( h . ^ i m l  o n iC m tio  * between atom s* The b u i l d i n g  
■up .o f th e  o tab lo ./gm ips o f .e le c tre n s , which in  tine case, o f tte- 
© Ic m iitf i frees, e a rb o h  t o  m a le  in n  a r e  u s u a l l y  o c t e t s *  man ho down 
l a  t h r e e  ways* and . tm m d  o o rn o a p m d lf ig  ty p n g  o f  v a le n c y  a r e  
r e c o g n i s e d .;. .,, : ■y  ■ .•■;..
{“*} t c e t r o y n le s i e im a i ' w M oh sir# p o l a r  o r  lo n ls a b l©  i i r f m g o s  
between,';bp:yp.3 I t e l y  c h a rg e d  1 o f  a  s a l t  f o r c e d  b y  fh a  p a s s in g
■ ft" :! .ft
v r r ?£ o%o or , ora eJLc?fcvw eo gletvly Xkvt o v  a tea to
O i h ; r ,  • ’ : — ‘ ’ - . V V ' j  p V v n  I ; : ;  ?x:x
t . A i - t v  •■; :v ; : - s> ;■• ■'-• :v ',;■ . ^  X - >  . v . ; . -.■ v. :
{S )"■'"v ComXaaeiiBij '^' which'x&rb foimiM by ‘‘the "more "or ' le s s  equal''1'
... v -- '■•.:<• J- V-- •■•. •' 7 • - . ;?'.>■■, , u  . * v - {> - v •'•• .-. X '• % -V X; .... ..V -
x,X -I’lui; or V j  wlaeerooe by bski tin  -vO: o cvan m , 1 In tl;c
X  :' ■•?•■.■'. i  V X • -•>.■’  -P-
eouU- a t  l a , ,  * * ' ' "
♦ •
{ 5 }  T im  mrnmT**pQlar d o a b l e  b o n d * . p o s t u l a t e d ,  b y  L o w ry  - a n d
xxnV.:xv.:,;n, . , ■ • <
Si&gwlcls:, in  which on© atom ©iipplioa both  -electrons c o n s ti tu tin g
rrX VXlnCxXXXF Xxk:.;:,xX XXX C:> XX5 XX.XX, V: x.X' X' r.-vy, XXX.XX C:f: Tim
the link.* Tm e^ietence o f a mob a lin k  i s  supporter! by
ix.xxxa Qml/ xax x-X--,xx,. mm::n-'= '.< V  •.-. xxv.x'xV xx\:x, i z m m  > xV
ivagaravnbs o f p&r&o&ors anil d ie le c tr ic  'constants,, .further
Xgx.Xxk. tX V. X. '. X..X, -tint-, a 'XXXJXX'’ "I V ;t.. :-';.-.v XXxX' XV'XX'VXX/' Xxl X X X'tXX £:'?
©iriterieo i s  a lso  famiiaMo in  t&s ea se ’©f ©■aipho^ides, :&e*V
•nxxx, xxxx xxxn V. rxxxx-m. X x ll  ixxxx : xxxX.V
which-hm® bm n reso lved  lnfco*tbelr o p t i c a l ' IsOEaers by 'Harrison*
., ... X  :  • r'f S  . . . . . . .  . .... ,■.'■■•■. ■.. ■,.,- x . X . . . . . . .  .,,    ...- . . . . .  ,  .... . .    ..... ., . . . . .  .... , , . .
P.c«..p04 mvl rlkllX ljyj' .{$*v1626• * )f '' mid"wbieb”m ® ' tb o i r
 ^k- m •*■ ^ v'- :• ax • ip
••VP
asy  i. omj.v to tko p r :uxvm  o f s v d p o ln r  rkrfol^ bon 1 *
X X X V ;X r  ■ i X . a ■.X :■: x X  , k w .  .“ r s i . . . r x  . X - e  V ^ l r  r ' ’ : , r o  : ' ;.r .c.X . ;v-x ^
i  .r ig id  b is tin o v io a  e a v o t  bo dmim .betwoeb monopolar ■ 
compounds contaim ing only eo ta lo n t linkages -and" p o la r ' eciaponM©
'’:;s'XrCX* l.X 'v .■ v'X l|XX X " :'! ::.:'i X-.'" Xv: .■: rX:'' . X-'• r.:"r - X:XX’.‘? 's 'X ,
con ta in ing  Ion ised  linkages# mA t be e s is to n co ’*oi"''-interEaedlat©"
97:: X^.vX‘:-XX' X’-'XI- X-X'-X' f X X' :> X X r XXr'xXl, XX- X-. V-"V^ ?■?■}.?■:■>: »-X’ X-
sfeagaB^£o:; in t ie s to d  '%  the oVpsxrison -ofr-so lubility -1" T o l i t l l l t y
" 7“ ':.X: >. ■ ; .:■':  ^ "■'■./■ -i '•/'.'■ .' •;; 1 v :■ ; ~ "'•■ 'X . ■ : : “. •'■ - "X .; ■ -1 x ‘X ' . :v v■-
ami d i e l e c t r i c " const an t a of. ©dapoTOde*'.  'fSio' boyaleiit' iis"f
-;; .... .... ....V i ..  ^ . . . . . ;■  - v . %  ^• i ,->. 'r; X ‘ ; , v ;  X ’, v X ‘s; ’■:• X X' , J .;,. ’■ X ■■■X."1;" r ' . -
a ^ '  p s ts a iM  as an ex trv io  ease -of the  io a ise d 1 sine©- k m t"
coTOlent” lix iks ' possess .d ip o levixcixenti* ’ '" Tiio "iM rmAmtiom 'o f ' 
a  polar" gromp". in to  a ’ hydrocarbon 'nalaen ld  em xaasan"'maqim l
clm ring o f  %'m ’ e lo c tro n e " of th e " l in k #" v i e k " a t t r a c te d ' sibre'*"' 
s tro n g ly  -' by ■:; cwv ' o f t f i s m opponent ’paras' ■ o f - tbs'x nola c'ul® ^  ^  t i l ls  x 
p *.rt fe©tpirls%s?afbm all n a ra t i ’vo eM rge;-:'^hile'xtb.e ether.-- b r-  
hco'ilreB fa  ©qaalxpiiiifcixr# ekixrrp* ^uob 'ivd ipb la  vrafiW % Jg xm 
g tran g th  ktsil - .o r io n ta tio n  ■ w i t h . n n t a r 0 of x tho-xahtitituent
- % rV
3 2 ,
i t  ,was ■ suggested .byV, , j*.Thomson {P h il* Blag,  x 1923; 46*;.497) , v  
tha t m olecu les.con ta in ing  such-dipoles .would# ...whenp la c e d in  an 
e le c tro s ta tic  ■ field# tend to .-orient, themselves with their d ipo les 
opposing the a f ie ld , a or th a t . • measurements: of ^ d ielectric ';, constants 
fox* long wave lengths would give m .measure of the dipole k 
strength if, .corrected for density and molecular /-weight ofyfche-,M 
substance,-:;. Rule and -Paterson,:(J.a. .3.1924, 125, - 2155), calculated : 
a .-.number,, of molecular, in d u c tiv e . capacities , fo r  - compounds of the 
types dg!.g( and Cgxig5£# -where x  i a a v a ria b le  substituen t, and 
found t h a t :.in .the ir power to increase the in d u c tiv e■ capacity-.of i 
both' types- ofcompounds,. the  substituents f e l l  in to  ;• the.-.order? x, ; 
hGg -h-Cif > .01,) b r - :>• GH^  : } H», ■ thus . providing another..;examplecof 
a xpolar : se rie s , . £■-V/d-VitO-a '
.: xxw i f  liin -the la s t  few -years, the whole theory of polar
molecules has been placed on a much sounder basis by the a id  of 
a theory of d ie le c tric s  due to Debye (Phyalkal* Z e it , 1912, 13, ;
J^olekeIn* ;-.Loip2ig  1929), I t  is  now generally 
accepted that the dipole moment of a m onosubstituted hydrocarbon ; 
is  -a true index o f - the p o la r i ty . of th e  su b s titu e n t a1 o o r group. 
The dipole moment of a molecule may be defined as the charge ‘ . 
on"cry one pole of the dipole m ultiplied b y 'the distance'between j 
t ie  ^oles, Debye developed his theory in the following manners- j
.When p o la r  molecules are placed in an electrostatic f ie ld , 
there are  two main e f f e c ts :■(1) .an eqnilibinm w ill be se t up be­
tween the tendency, fo r the  molecules to  o rie n ta te d  themselves in  I 
opposition 'to  the f i e l d  and the tendency fo r  them to  b e . o rien ted  j
d i r e c t i o n ^ '  a s r i V  r a fm lif  cu <#».**** r . a X  a g i t a t i o n # ' 
i t  •’ e q t i l l i h r  i : 2?i#- a c e r t & i n  m n ik l r ' o f  m o le c u le s*  deoors& lag 'o iT  
t h e i r - - " p o l a r i t y , " w i l l " h a o p p o s i n g  th e  f W *  (2 )  ' 'f h e r O ''w i l l  : 
b # 'a n ‘;:t ip p r c c ia b lb  d i s t o r t i o n  o f  th e  :mol©omlcm' €lno V o ; tk o  
f i t t H i t l  :f i e M #' ih a  e l e c t r o n s  ho l a g  V l t  v o t o d ' to w a rd s  "tho  A'"'" 
pmliiv:  f i l l  r,f t V  f ie ld  ? -k t v  „ '*xx;s t : nrdo t  a  n ;  -ilvo 
§ 1 4 3 # :v  T h i s ; w ill, 1 x1 1 0  an  lodw eed  p o l a r i s a t i o n  o f  t h e  
molecules ■ distinct frq^ ,>hO|.perE!3ansmt- polarisation, dan to. t&© 
p r e s e n c e  o f  p o l a r  g ro u p s* x  k a
I V  d i e l e c t r i c *  c o n s t a n t  i s  a  m ea su re  o f  t h e  t o t a l  e!mn@a
? ,
. * .  »  t f  *In ' t h e ' f i e l d  s t r e n g t h  d u o . t o  t m  p -m n m im  o f  t h e  . o V o r J L c ,  
a  m easu re  o f  th e  com bined  e f f e c t s  o f  o r i e n t a t i o n  .v x  d i e  s o r t  I on#
„X33udl:;g 'so )a>po# tin  o jc s fr ic  an nut or to o il  7*3!.; ideation
f  par gras. molosmla Is  g iw n  by ■ .;
^ ; ; o ' l :: ,  ■/■ fr.-w. a 4 . .  V .£  :a  u:;(X)./: ., .-V; '
2 - ' # £  ■ cl
*  ;,:' " %  ^  - 'yu. - k
* ^ Is t v  d ieleetri©  eoastentt .M. the molecular weightt I
d toe cU n it:; o f tka subs tame# . fj* eamou bo evaluated c t*vC*1 
k i t  b o th  k r»'3i l?p a r e  am enab le  to  me&stu^ent*. ....... u s in g  an.
nltcrnafcing f ie ld  of - su ffic ien t fr& qtm nej^  the molecules d o  n o t  
have fclse to  set- thence Ives p a ra lle l to  the f ie ld  and. the.. dl». 
e le c tr ic  constant then obtained is  a. measure o f  the d is to rtio n
g iv es ,.th@ d i s to r t io n  term wtm m  .the re fra c tiv e
index .for infra ..red . ra d ia tio n  w hlot is. user i i  o rder to  ..take ■
in to  aeooimt;, “botli e lo e tro n ie  aM  .atomic d is to r t io n s  f .,v Ths...
.atom ic.:d iatortionvP^_.;is.usually sm allcom pared *rith t* o 
electronic*-, d i s t o r t i o n .% A i e k  oan obtained by us in s  /v is ib le  
l ig h t  ,  sinco the  r e f  m e t  ion  ..index v ..fo r v is ib le  l i g h t  depends
oal^;;o n .flie l a t t e r  •••tom# ■ ■ ■ .. .v , , -
« n &
:r;r..h ■:■. of i n^+2 ' d o h b o
Dy making the appropriate measurements, Debye m s able t o . . - 
give a value to fa , the permanent po la risa tion  of vho molecule* ' 
4 consideration of the conditions lim iting  the o rien ta tion  of 
polar molecules uu&or the influence of a steady f ie ld  then 
enabled Debye to arrive  a t the following re la tionsh ip  between 
fp, and the dlpol© moment jx  of the molecule*
v j. 'l’ju, m : i - r  ; ; s ; ' 1
.. .., . , , ; , . .. :. . 3 hi5
where H f a  / Avopt&ro1 s ■; number * v X / i s  -.the''-gas •■ constan t f o r ;: a-s. ing le  
m o le c u le a n d  f r i s  tb©-. abso lu te  /tem perature# fwo © ffestaoean .**:
bo" d ls tin g u ish ed  l a : th is  : connexion, .namely, dlpol©.:.. a s so c ia tio n  
and ••thom alcagitation# t- f o la r  m olecules ex e rt fo rces on each 
o th e r when e lo ie - to g e th e r; as ins a '- l iq u id -o r  h i llyvcompressed-/,
gas and therefore* t  end1 to- a rran g eV: them selves ' to-m inim ise ■ th e i r  
e x te rn a l " f ie ld s  # >;r? lM sv'wiXX app aren tly : change th e i r  "dipole 
moments, *?rd  in  o rd e r :t o • ensure th a t  the  measurements of
A
d ie le c tr io v©one ten th1 me bM i ;: %ken each' :ml%eu ls ': in ■: gajm raili'::; ■" 
free* i t s  neighbour;;, so tv , t  XIpolo ###e4#”,r#o e ^ x o t tab© 
plsasy ##aeuroe#nt# ■ ate# ;:made'Mn-;th a 'v a p o u r# te t* ^  in 'd ilu te  
solution ' tirm  ■nongpoXa# Voivc&V sn©!r##/tmn30^ 
x#oi. \ :,ui:"i>;..* a s*o© t u n  a ;# i Up : : © # 1 d • x,
C~p .rd# 1 ^ 3 ) , -o r ; ;a  tb p lr*! 1 . i‘V .giif , w  IV ;)*  w $*
J> fv W iliiax s 'V#;-% h#i>' 1C03, ^ 3 ) ,  
and'mdny:; e th e r :lsv e s tig a ts ' ‘* whs :| # v $ & X p o l o  
mere;#© cf a Vrgo nnuV# cf cc©r*‘~~-s*
..most, general;©onelusion.reached.from th e ir  results Is.,..., 
th a t  t ~ dipole i r x x r  ef , onu: 4 r tl ix te  ' ;;;/# # irl:a  ©c arc to 
I  grout ex ten t c /x rr.c t© rustic  o f the.-.substitoent which gives 
r io e ::;'to it© dipole ■■■■an.l-: are act Infiuenbed by the nature of the. 
hydrcoarboxi rad ica l* "  n ltro p sr& ffia s  and a r c x a t i t vn4tro^
Compounds' have almost iden tica l d !p o la :m€ircnts# H&jondafcl 
potato outftk&t- thx-dipole wologuos are p rac tica lly
while Debye shews tim f : various eimplo a l ip h a t ic  
alcohols'ksv$ tbs six# dipole I t  etn  therefore ■'be
r -  lixfecT th a t tha electron  s h if t ,,/^ hick'r‘Constitutes' a dlpol© 
tabes’ p lie e -;"only in  the ir^ediato/^^ig^offirhood of fch$w substituent 
group, and "since the 'dljmt# moments pl&cosv'th s
-■■■; ' :/-- '•■. -~’i ■ ■''? '•'■ '  ’ , •'; . :.
© utstltodati in  . H"’'■■'<•
I!% , > #  ■> 020,„>r,Ha?.0GP33,> 00. ^  > JI, > .<?%„>. K:.CCE5 3g > IC,,
the  general polab series; can be m®n  t o  rep resen t a .gradm l ■
a##:,;...#  va , a , ;; cp xw xxxo#v ex e X;w x:; ,;;. g  x x  , ;r: e.
t r a n s i t io n  from grottpn which a t t r a c t  e le c tm ia  s tro n g ly  to  
groups which v l o loot rone* ' ,v
«■■•-■ S v  i  O .' '.S
,.... Onto, &. theory affoBis a, ready © 1 sioa of to© reglXaritos 
noted in  conrxnicu ndtH reaction  vel&eity. and rate* of teydro2yet% 
and especially  in  eo.iacnlm vitto S a tti%  inYCstigations♦ f&ec© 
hare recently  Boca onecroled 6rr ML© {Timm* I? Soe*.*. 1930
f i t  3CS) to  tno JPcxj/clLjl and 2,«*©efcyl c s tc ra  c£ r.onosuBctituted 
stceti© {loins 1C*t  *«£># and *e* 0M©vg^ i*irpp and a
t/fcritsing pu ra lie llan  has tuua ahosm to  e x is t between series 
repre-» «ln$.dipoX© icoccntc, opt le a l  ro ta to ry  era s 1 
dis* " d o t io :  <  ^ winta of. to©' parent acids*
H o m o g e n e o u s  ?  5 v . . .  ^* »i„ ?V.J '  *< *1 » •»* * N, v \ * :  t  %  i *  ~, t o  1  ■"' c  ©  t  l e  ; r * }  t o *  X , C t o , C ( m ,
X
B ( C % ) 0 .
^ : : , ; . a , : :  ■:.'
4 4 * 4  e c u  '
f £ * .  O f
U s
a c i d *
—  1 0
:  1 0
l ~ t o w t o  t o c o  t o r  
/ T  y a w
u u z
— 1 5 0 . 9
l ^ Q o t y l c c l e r
* »
I P  ■ <1,  *  C3 3?
—5
:  1 0  - • l o t . * - n , a
C E k + 0 * 4 1  *  4 t f - 1 3 , 0
C O O H - 0 . 9 1 0 0
t i - 1 8 0 , 2 a *
0 C n %  ' ■*** w
**# w - 1 6 0 , 6 —
0 C R L
0
- 1 * S 0 3
I ?
- 1 6 5 - 1 6 , 3
O H  ■ - 1 * 7 I S
t i  '
- 1 6 3  ( a t  9 4 ° C ) * *
B E , * • 1 * 5  ■ 1 6 3
I f MU’. { v* ': ■ ^ - S 3 ,  8
C l * ' - 1 * 5 1 5 5
t l - 1 7 1 - 1 7 , 9
0 3 , - 3 * 8 ' 3 7 0
n ' - 1 7 4 m t
Rule % ** therefor©  pno forwaxtl fcta hypothesis that*  
a s a n rd tn ;  to©  v a l i d i t y  o f  to© th e o r y  o f  p o l a r i t y *  to o  i&agnitud 
o f  'to e  o p tic a l  ro ta to ry  power o f  an mysmMtvl®  ccwpoand to  
d e p e n d e n t  o n  to© m g n itn & o  and  arr&ngjasent o f  th e  d i p o l e s  w i t h i n
t a t  molecule* Bofctlj tm tho o ther Irmd* ou-;g©sts that o p tic a l 
rotator^ Coprnlo <a ilw dipole nowenfc o f  t : ic  mol&m^M as' a
whole*. (fl r~ * 1X0* 337).
A ceorii*,; to  I«.ule*o I . f '*  ■> 'is#  o p t ic a l  ro ta to ry  psarer I s  
dependant; on the p o la r i ty  o f the  su b s titu e n t group, p o s itiv e  and 
no n a tiv e  groups inJKLicaoin/; fclw ro ta t io n  o f  fc’w paren t cor.pouad - 
In  opposite d ire c tio n s  in  cccoxCa.too t l t ’a the  p o la r c e r i t s ,  
j.cn-30, I f  the  d e riv a tiv e s  c f  the paren t cani'tucd tiro r!W .i;%d l;i 
i n c r e a s e s  o rder of ro ta to ry  pe.ser, ttila  o rder i s  s lc o  th a t  o f 
the  in c r ta a U s  p o s itiv e  p o la r i ty  o f t t »  su b s ti tu e n ts , i-o rthor, 
a l l  th e  sxnboro o f th is  s c r ie s  of d e r iv a tiv e s  would possess the 
asr.c co n fig u ra tio n . • "' ’
“ i • ' ,  r :
J
*A c\ n r 'r - r : :  ? —  T? t  - r*  c r  Tim -"*
TT......!'■'•'V: v.-‘V. m m m m . m > u [, &> ■ - s u r r a ' tv  FciE : T in E ^.PH0K133 a s p  'rvffoitAS'as’antiratE S
S' ■•.>*■/ K-‘ JL . , ' T
■ ti:,3 ' ’ ■ r,;;;:; 'Xhi
ir.xr $ t ;: b&S:..b0o»};proved-.ttefe th$ > asfc0y#-3
&£a sas sndftry raXGrtiola reecfewi t   ^ *?<*Xfc3 of carfoaTyXi* ^eia$ rf,
1 1 tli a Ibit® rs im  ;:;.©f - -,a onflgw&fc im  *,••, ■ & ftisii © * #s tors •: a l s o : r@ao t  
ulff? attm ? a rd ts  to iid o s  thd io  .^ r ,c s ^ o x ^ lio  m i z i ® ' ' 
t;;o nv-rrptier ttmt sueli ro wfcl^nit. ; , %, i f wt ?t l c i ai «
I t  ©: t a l a  ixn pcao lb la  to  entail* fircn th* rvfeolimo3olr,Xomt«
/  •*»!» ' • • **■
o ft fs*  w a r^ lo , * dfxtro- a** &h&X«©W l* n p ^ r r im  o f  to r tw u  
t l w s : o f  ..4^.1ae%-cO?.; .X*&Xo VtoX.*xs,--.A$eoKin^ :t&
t^ e fc lta s is  f ;.t to  ro ta to r:^  ro^^rs f f  *  ^ & > rd m tli? e s  s tx u ia  
f &r? ■ M * p ^ ip lm ,  m a r ^ r . ’iffcor&ln&vt? t -
tf'-a Inaroono in  rp a iiltro  ch^vcm tn^ o f  t r o l r  ^ubjtltm nfc
"■;/
£r:r.p3» ■ It. i s  c 'v r l tr ^  h-.st a d e r 'iv a ttr  > w n  :«T lrc th-s se.ro 
e r J ' l r ’.m tir ', '. i.~ Vm  tI'-'*-ro-:-o«;4 -aIsf* .c l. wosM: s o t . f u a  r> i 
£ fv re ; .r in ti  mrrs, a. eerlea*.,^; J f , ; thsr®fo«s,;.:t ’ »rA?&-
fefan firr.ir-’o.l f r e r  f  o £ •  ^1rono3Ulphon.t.o o s fe r  Acs# R9t  a«. 
f a l l  irb c  r lo e e  a r c n 'a t  : . l e : © T © r : A ' A ' I t  e&n,
"bo ecc'p l;^#aj >;’;.'.t; i t a ; fe x m tte jr  iA r;ot -aoef5Epa3aSo(i 'by a - , . , ,  , i  
S'BluS’i.te i 'e ro ic s ii v::.;:-j / h - . ' , : - . ,  <■' . . . . '  . ’   ....
;■:: 5 Jr.,. the. pr#3t>%fe. rorkfp -b w ty l .s e p te ts , ..; t e s e a t o , ■ iodide*, '' 
o y r j  t ’.'.t.i;" .y.to n A eelsAPSfavjat©: wsres prf?ras?34 f r e a  ■
r- - re tfh e s r tc . by, T.jflicei:a;* i t  "vrHU aloelio l
■\ . ■
 so.-
or acetone;,- so lu tio n s ; o f :;;the app rop ria te  s a l t s  f when, re ac tio n s  
'occurred according ■ to::- the ■ general' e q u a t i o n ;:n >■;
O n w*jO C .u^  ~i* *0C ■*- 0 -^ VyX. •+■ LU 0 0 n4 9 2 7 ?  4 9 2 7 ,7 : , .  , ; -  , : ; f,.
In  each c a se , th e . re ac tio n  m ix tu re . was . poured in to  w ater and -j- 
then .ex trac ted  w ith  e th e r .in, the usual-way *y;The, ether.'w as,, 
d i s t i l l e d  o ffth ro u g h . a f  r  ac tio n a tIn g  colimm and ,the re s id u a l 
l iq u id , f ra c tio n a te d  .■ ca re fu lly ; since  the ,comparat iv e ly  low 
b o ilin g  po in ts  of some of the y3~butyl d e r iv a tiv e s  did no t 
perm it ' of th e i r  ready sep a ra tio n  from e th e r  and e th y l -alcohol * 
In  . th is  manner - th e  • yf-butyl testers- enumerated -.above were oh-' ; 
ta in ed  and were a l l  found to  be ln@ v©rotatory*'
1-^-bufcyl th iocyanate and selenocyanate were each obtained 
in ' good', y ie ld # and were''used as the sources o f o ther ih;"com­
pounds * ' ' For example," by re flux ihg ' these e s te r s  with a lco h o lic  
potassium  hydroxide, ’l y 3 -buty l, d isn lp h id e  and 1 f t -b u ty l 
d ise len id e  were ^obtained"respectively  * ' The &1sulphide was""" 
then reduced to 'th e  mereaptan and th e th io c y a n a te  ox id ised  to  
the ' sulphonie, ' acid* ‘ ;:SInce these  d e r iv a tiv e s ' were obtained 
from the' th iocyanate  w ithout d is tu rb in g  the  four'- bonds' o f the 
asymmetric carbon atom, they  a l l  have the same configuration*
: The.-"'interaction of the d-sulphonate w ith n -b u ty l a lco h o l,
e th y l a lcoho l and w ith  phenol, in  each case in  the presence o f 
potassium  ca rb o n a te , proceeded smoothly and y ie lded  laev©*- : 
rot&iory/^**butyl n -b u ty l e th e r ,y 3 -b u ty l e th y l ether , and 
f t  -b u ty l phenyl e th e r  re sp ec tiv e ly *  "
40.
, Owing.to the extrem ely s n a i l  f i e ld  o f -b u ty l cyanide 
obtained by the  In te ra c tio n  o f the sulpbonate w ith  potassium  
cyanide, the ac id  c h lo r id e , ©ml&e and e th y l e s te r  were prepared 
from m ethylethyl a c e tic  ac id  which was reso lved  by moans o f 
brucine, us in s  the  method o f Mar kvsrald {Her«, .1898, 2 9 , 53) *
. An in te re s t in g  po in t a r is e s  on considering  the re ac tio n s  
of, Aulphonates w ith  Grignard reagents, d ~ « 3 3 u ty l ^toluenes** 
sulphonate re a c ts  with. Grignard reagen ts in  a manner s im ila r  
.to ..th a th fltla  which I t  re a c ts  w ith sa lts#  ,
; f t )  Gln_ .0,B0„C„Hr, + 1 Hg 1 -  c l  I  MS-l.SO,C„IL v-? - a4 9 • . 2 / t . 4 9 . ,  2 T <
t' • ■ „• ■ ' ■" ■'-• • ■•;■ '■ •■':. 6-
,{ i i )  c x  *0.S O ^ a ,  + R j% ' X •  G *EQX - 14^5 .S0a07^  • *5
Whereas , howeverf  i t  :V ie ld ^ ':'^biitylhen^@ne. whan ■.treated-.with 
phenyim ainisivm ' bromide, as lh-;equation- C iH ^V bu ty l ■ bromide;. I s  
obtained when i t  :i s  " tre a ted ' with" 4thyl&agneslum-bromide*-as 
. i n :equation ::v'( i i ) « f  he "form ation • o f hydrocarbons ;by... the
in te ra c tio n - of jy*tbluenesulphonates '1 and: G rignard . re ag en ts : has.;" 
been' noted by" o th e r : workers * For example , by> the.- in te ra c tio n
of'm agnesim  phenylbrordde and ethyl. j^ to lucnesn lphonate  
(Ferns' and tapworth# -1913, '101,' 273)•. and ^ -o h io reeb h y l
p^-toluenes'ulplionate.' ( Oilsmn" and ■ Beaber V ■ $# -' Amor» Ohem*:See »f 
1923, .45, 039), cthylben3''ne and^-chloroothylben^ene# ■ 
re sp e c tiv e ly , woxe obtained in  sm all y ie ld*  '""From an extensive 
study  "of th e 're a c tio n  between ‘sulphonates and Orignard re ag en ts , 
"Q%lmn(i n d rSeaber ( ib id ," 1925,vS18) have- concluded ■that, where 
0 the'-Orignard":reagent BHg5t. con ta in s an H. group-'-.of low m olecular
41*
i Weight* m - M - p p o p f ^  "and: b u t f l  ragnss ton'tooteiies9
;■ tl?a ' of-'• aliphatia l i^ d rw a r^ n  C;is '-low* hJhers the It 4. roup
is large r ass "in "laurel fcmgsaeston' bromide J "good "fields' o f '
■ :li^ro©ar^0n;"ar# th is - 'a lso  oeeura w ith  srjX**
m gnesiuia d ia lldes # t e 'V:i&itjffl&  ^n agnesira  b re rid o  a n l 'a llc ^ l
n^tali^nesn lpko im tes ♦ The form ation o f a halogen d e r iv a tiv e
.Was notioed .toWlia totftraeiicft of the n^^oluonosulphQiijl •'• 
‘derivative* o f o p tie a ll*  ^ c t i m  e th y l l a s  t a t  e and plmytoag*. 
n eston  brosiide *< which g w  *' hob: fcho ec ted  o^pheivlfaHspionic 
b&ier1, b u t o<«bpf^iopwpionio^ o s tw  :to  good y ie ld  cad having a 
Mgh-:ret& tory  povrer* (Kenyon, P h ill ip s  "anl Turley* «*G#5** 
XS25* B99J *‘h-.:i-Boabtiom o f  ■ th is"  su lphbnie’" 'ester w ith  ofcftyl 
m g r e s ! ® - ®%hm$ io d id e  a lso  y ie ld ed  
tha eorrespeading-lm legan d e r iv a tiv e s  of" e th y l la  o Vita# The 
f o r m t le i i  o f  :’bebh halogen d e r iv a tiv e s  and hy3roeas^©ns"ta tlioso 
re ac tio n s  v ind icates th a t  the "It and X groups "la Oriipaard 
reagen ts a re  s im ila r ly  lto3std,&nd th a t  the linbags I s  probably 
s im ila r  to  th a t  batv/eon potassium  and the a c e ta te  ra d ic a l to.., 
potassium  ace ta te#  . ‘
Th© totev&oblen -of ^tolueiaesulplionate with
p ^ i d i m  '.proe0eded % ery% eEdi% vaooorato?|:t0: the  equation t~
After ,pti3?lf iaation'';snd - feeing Wer phosphorus pontcxtidd 'to &
w eutia ile s ieca t or* • f«^*baty l '■ p; ^ d to to n  n»*i clnmio % alp! vor^lo
' o
was Obtained as a w hite c ry s ta l l in e .  so lid*  m*p#50
p la tird s  chloride i t  y ields I a s a l t  -PtCX6 .
sub*2© °  -which’ m i  p ra c t ic a l ly  in a c tiv e  in  aqu&cms so lu tion#  '
V: "The reaction o f ' t o  tmlpimtat# with ** owia' was carried\  /  ■' ' "to ■/
oittrAa m aoalod ttoi %n which the ©star and t o  roiulslfce
te&ted together# ■ The butyl*
msiho proiuced was ■.iaelalein.s.,the hydrochloriio’i jbut erring''to
■ " - /
y  . /
its ,c m trx v c ly  era 'll ro ta to ry  power <£5 i - ,  1 *1^° fox* the
hrclroojJloride o f  t t o  f u l ly  a c tiv e  X ^-bn ty lrm lno# fohcro $j
/*• -*., 10Caf 33*. 6037*)#,it ©orvcrtod into t o  tonsooto by
■**K* MW _ :.- V. v :  ,  .: : : ,;  ■ .; , ,  , ’ ' ;.■■■•■ .-..f
tha o ttm  Ibttmmtm reaction* sine® th is  derivative has a 
re la tiv e ly  high enblaal ro ta tio n  (pop# sM  Glbaen* <X#c*3*t 
1,3 * Voi#;, i i # 1 f In Tile ro ta tc ry  power of t o  ‘ to 
a© obtained, i s  given in  fab le  1# .■ - ' “r ■ to g to
’ fiie reactions of the sulphonata with piperidine c*. 1 with 
^ •to lu id ine  proceeded w ith e r  *r fc onto * find the pro t o t s  were 
eas ily  eapor&tad by frac tio n a l d is ti lla tio n #  ":
0^7?r + :'°S%0M v i ^ ° 4 ^ % O C V ? B ? ® 03.?.07*Vr 
a f : 5o*::Ci3X7iv  ^ x ^ c r j j  « c.i rc::=*cpi ,0H2 . t :
*iix3 Intoiectlc.'i o f arA rwfcclusnasal-
llitr to to  r&y pressed  In  one o f two rays * s ince  the t to i l lc n .  of 
they tf-cu ty l ra d ic a l  to  th e  n itro g en  atom ra y  ho follow ed h r  
oitov/r Cl 5 o l iw lra t ic a  t o  th e  hyXrogx- atom a t t r a n o l  to  the 
n itro g en  r.ton* w ith  the sul]t;r-rxo:y ra d ic a l  m  r^tslucnosulphsnic 
ccId* re su l t in g  t o  the form ation o f h^tolrutyX  p ipo rld lnas*
•*•5}*'  ^**? V* f ^ W V -s • •
■iU* H ’■ •■.: j. U4k*-4 ;' ■' ‘••/•'I;: ■■//' ■'. v , ';  . v.' ■'• ' 'a.;,'. t v'V--
x  ‘ 9 "  ' "  ; " X   "
oaO o0MH„i . :, . . : oa , Oolt-. lU /i -b u ty l p ipsjttd ine
f £ {2 ) e lim in a tio n  .of the  Iiydrcgoa atom a ttach ed  to  an. ad jacent 
ca rto n  atom* fp tlm m d  .by t t o  m igm tioh  of- t t o  y#-butyl ;:rad iaa l 
to  * J.3 carbon atom* and the  fo sm tio n  o f  <*-^~tm tyl piperidine*
C5,
•*• \  . . '■ .-.- /  . . * i # \  .
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err cii-,- .............-•• c r j- ' c:i -  c;i 3 ;^ t- : hoso c h
.1 /  8 7 7
/  \  ■ Ha-HU:- :; J AC -*5 0’ U
.... ^  7 4 /9  v„^,f, , a , - . ..... „.v , , , ,..o£*y3»butyl. p iporld ino*
The' in teraction  o f o p t ic a l ly  in a c tiv e  e*-butyl n -tc lu o n u su W iem te  
arto piperldtoo"'was to lm a  to- y ie ld  II-y$ -b u ty l' p ip e r id in e  ‘ by 
syn* to e in g  th is  eomnounl fromy5~buty lamina s to  pout w i t ’ y lenc- 
d ib ra rid c*  It.® picr& tos o f the  compounds ctta iucG  from th ese  
tw©;ro aa tlo u a  pccoecnod id e n t ic a l  *m olting p o in ts  and Elided 
S a ltin g  p o in ts , o n l sSrdlai* phenomena war© observed w ith tha 
p la t in ic  :'s a l ts # v'';" S im ila rly  k  oosip&rison'of 
te lth  th e  p ic rto o  nr I  pl&fcinlo s a l t  re sp e c tiv e ly  o f the 
oo^ound': obtainod t o .  In te ra c tio n  o f op tim ally  in a c tiv e  
^ - h to y l  lo d i 'o  ra I plporl& Ina s t o ; ; t o t t o t : t h i s ' p roduct was 
a ls o 'S y ^ * to ty i" p ip 0rM ino#
It'h m s '’fu r th e r ' t e r  >ri ihr.i; the p to  * ldiho'4ori% atiTOv and 
cdi~.ju 1 i to n  j l  2 -tolrm r.csulp! v " t o
pouecsroi tho ra re  r s l a t iv e  'configm ^tlohV  e in to b y  ro f i ta ih g ' 
cm e t o r u a l  so lu tio n  o f X& nyoretaiiuy^ -hutylu; :ir.o t i l t h  ra to a -  
re thy lono  dibfotodu* IT~^ w ith  -
the  era® sig n  o f ro ta to ry  pov,w# : r;;’ ;v - - r t o  - -rr :■::. ;r—
Oh II B r to to lt o  ,. CTT- . M
/ 0  = , . 0 V = r  3 o„ . ? V j .  . « £ > « * ’• * » *
f» rvWt> 5 ila,*#
~  . 1 . *
Since . th is  re a c t  ion i s . m X Ikely to  bo a  t t c to o l  fcy J« v » r3 lo » t 
i t  fo llow s th a t  l& e v o ro ta to r^ / -butylam ino ax^l&OToyoi&torgy 
f iu ^ .  ~butyl..-pin**r ld ln c ;possesc f 1  ^ scrta co n fig u ra tio n # .....,. 
h:;:;,.;:-,:;.^ ©®© ©onoltuiions: toy© boon su b s ta n tia te d  ty....tbo r e s u l t s  
©btais o i  from re a c tio n s  ,botwoon pipasddine a a l  n -b u ty l jg~ , • 
teluonosulpUonato - mnd.-j|~hutyl iod id e  re sp ec tiv e ly *  ,,,,.^h© •„.;, 
p rod u c ts ;, obtained w om yldontloal* s in ce  t h e . p ic ra to s  and 
p l& tln la  s a l t s  ro seo c tlv o ly  b r l  i&ortioaX r a t  tin g  po in ts  and 
© i^ d . m elting  points#,;- .Moreover*.v,the,.interaction, of... n* 
butyl; bromide and. p ip a rid iao  hr 3 boon sbovm., to., y ie ld  a 
■-piptridlncs d e r iv a tiv e ' id e n t ic a l  w ith  th a t, ob tained  from n~ 
■■butylnmino and pontanotb-ylen® br^rido*  .Cto y* Br&m* Bnr»»
40 I t o f  / l #  * *1 ). . .-,.... ,::.... , ; ,.. .... ■.
tod ra-lb  can. -.thoraforo. bo .that ,.t!'io T -a lb j l  p ip a rld in e
.dorivativo.. is . .ts sm liy ,ob tained  i  ^  i a l^ y l Twtoluonocnlpl^omtcs
.and. uVJCfl. halidoa «&at,with piperl&toj♦ ,,,; ... .*.,„. : , e
v;: ,12*1 7 at&O. 1 IfeO . d i^TO-t £VO 1 OfctfllnOd .from
p^te^ ^lo^aX pbonsta l:>p .tVo m & otlom : enfjllnod &$ovo bato  
ftarca M 1 1 b lnat^ag lrt ^  p o s itiv e  eb&iwtot* of;
outjsfcltP 'nt VOBpt#;. ■ ■•..Xn.-,**Mf! VbXo tb j  n^o ? I f  lo . ro ta to sy  ,1
- 0 5? *g of 1 1; dnXb ** *m in  ibo *030100*13 . s ta to  and 1b 
SOluttms* ::0f. tho.- «sm in l^ooh0l,'.;.apf. ,;•' V-
rteos?dM: t or 11 fpbt of tlw o  uito Xn sono ipotarass.a
fcho; rotatos?^..po“n ^  in.othe^- .pttoants c.i*o potoixltd* Hints*
 ^ v ,  * v ;tb:# optical . ^o?or of a eorioiMd-ls fc>ratot
c- t faotord*. both:; tocra, m X itnVcciir/fmd- tho 
wbteh, they# a®3?iirati*fdS;..ap0: p»pw®&; a p t ; 010aoixpsnltl l^ ;
' r a r r t lx  )wi€ut;;1 r rnny..’cas&a • to,-v&ilm&m: w ill  bo
acian llmt Xu m t, ‘a. oieaf ’ sapalleligii tbs ..ospiovv
peprsv^nting the .mjjpattatSo of -Hit :rotatfr^-; p 5. % .mnd.-tlmts. 
:ropp$3$nt 1 i j  tlB .polapIfci^S ' pf\$h&  grouBii * ;■ .fh#
dofcorainailcn o f th o  o ea u w o ^ e  o f a b'aldou .toyo^alpn#■■; ifcer@-» 
fo:at f, ;lg  la p g a l j  V ji ** V*fe.on t i n  s i  on of r o t a t o r  ibbcp o f 
tho ppodmt obtained *., $1 though In alo XI t bo ,f u l l  ro ta to ry  
pm®m. aro qItoh vfmm  possible# Von ^abXo^JVit ora soon 
tlmi :thero ,is-.&; ipiieml lo:itlsaof;.fop,,lnepoastd. .i^oitilro v-r f::,^ ::;,. 
polarity of. tho • *uhs t  ltvtoat;.gpo^p -It ppofatoo •,£«&. inoro&sod:; 
no&otivo. rotation*- pot cmZ$*: fpT, tho 4uhctfino&,A» /.tho- 
stoto tet also In aolVlon* *hm */ tfearo: ,1$, 
in.. nocatiwo ...rotatory ponor fro:* tho^aloehol-. through tho . ’■ ■ , ... , 
hBlo^mx dapipatiT^s#'aoofepl; darii¥ati,f t f-af&lopio,aciM# m M  
ebloriclo and o th p l e s to r $ hu ty ! bmi&®m9 eyenida* ' hon&oyl 
dorimtiire to  febo oor^spondin^ to an inor@a®o in
p o s l i t lv o  t h e ’ •:■
. r ‘ -j . \ m m,
. fh o  r  ~ I t  ion. o f  1 ~ / j  ~ !saty  3/ f i ^ p h o n la  ncife  r jz c z c  tins •
Ia©Y0 r o i i d  r  n & ls s ,  o f  d c r iT C tiv e s ;::;.®*^©argi- ts> .fee tec>safeoiist
s i im a  . th lc  eo?spc«sid 1ms a  &esstK>r*tofclett • :":- I t  l a  cht& Irj$&  fey
^  . W ' . 1 •. Y ' -, S r - .-* ; " 0  '  ’ ' - • '• ■' •'•' y. V O ' y .  ■>' >'■.■■-. " " •  O y Y '.  - p  .y - ..y  ;■•- |-'s •■"; O . • " . v ' '  - . ' ^ y y  _;T
c s d d i s i n n  t ^ A  a. nonafeiori ferriMt f e o ' 'o n l i* 3 ly
■'J.:- ■■••;■ S ': /  V-: y .  V S- 1 ‘ — '.; S \. ! • -f y  ■ ' /  -- ’ -■* "•• •:> S  ■ , '; v  v ' *y. ; -V-Y- K ■ ■ '* ■ ’ ■-. ,: * .- -  -..■ ■■■ /  ■<1. S v  ■’ Y -;' /  ‘
to" fee" a fe te n d M  fey" i z r m m ioas ' sd n a o  fefea £&us? b e a d s  a ttfe a b a c l fed
V  ; y  :. . '/ '  '';• \  '■;• Y '1 ■'. / ' - . - v  v-'-. ;  •••■ -V y  "V ' S ; ‘fe  S ’ ;  - ,;‘v: :> '-•■ r  ' •' f e  • '• f e  '; ' • ■ / / ’ -. S ’. . 0 -  Y ' ;Y ' ' y  ; v  I'-' .. f e  ,•: " f  y
th fe  a c y x m e tn ia  aferbcm safeoti $& o' n o t  d is tu rb 'd *  " Ife * i s v pstrhahl©  
tlm t ttm  ns^ati^-© 'yotstim 'obsonifod 'oa ' pass^ag
f n o n  olfelifes-. tlMi feM oo|u :aatci on 'fe lia  m rc^ p fem i' fecfe i>m  s n l p l ] m i 0  
a e x d  i s  'e e .u s0 d ‘ ' ' p a r t i a l  . m u f e ^ i i c a t i o n  o f  o ffo sfe  o f
t h e  p o a ife lv e ly . c iiiin^od  sixl.plm n fey ih d  "o sn trc in y  ‘ is i f lu o h o e  
o f  M m M ijM’ s m s a t in a ly  e ix s ^ '^ d  m z jg m  A o m *  f
in  the '^aise o f  - femt yl ' i ves # feMs Xoadn-;’ t o  a '^eire rsali 
o f  a a f  f-ifeoslm  reooBl feo" in d to .n 0 sn"orfeon0  fefco
n io n eap tan  a n d ': felofe s a i d  p o s s a s s  tim
s a s o  u i iy i  o f  nofeaticm " th e "  d e r i v a t i v e s ’" o f  'SstfeyX» :.’' v"v
.::. t ,  ,. • . • ’ ■•■ .:• v  ■ - , .i> 7 ,. 7 .  v , V , „  -7 , .  - 'S v . . . ; . : .  .... •: , ,  .... v  «  v .,.
r ja p l i th j l ' o a rfe in o l arid ^ ^ g m ^ l p M n y X  ' o a y f e i n o X * ' ' ^  
f r i s  a o m m r m tl r i7  o ^ f o s t  c f  tlv^> l u x j y t l r o  e n d  c f  
d i f s t s  fen s 'feoas i l i n s t o .v t a d d i n '1 iIaa‘"ea so  o f  •
a i l p l r m i a  & cff 3 * trdape i t  i s  fo n n d  tfe iit n i t e o 'i i s r i  o f  tfe»e' f r e e  " 
r j I d  c e x d m ls l r s  t i r a ^  ai/dT cdw Sst r .a c a td v ^ ly  e fe n rfsd  e ::y g en  
o .to . *3 y i a l d s  life* o f  11: j  v .h i la  n l t m t i o i i ’ o-f -
torn c a i p l n a i a  o a im  o n ly  t s o  n a y n tl\O i? y  c L n s g a i" ' "  '
o*“yye :i r t» r :?  •* a  d o s m x m  isr i!o> e c r m r .s a i in y ,  r o y s i l r o  ahhrfepe 
i>y s / s  f fe*;" y le M s  o f  feho' j i - n i t r o "  d a n iw t i i r o # ' .''fe't"'' ^^ . .';: : v v
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\  +  r  /  h \  -t-+ “f:««, **!_ A , r‘v. :: y i’tf  fi.y •?■ Y-r* Y Wijfj V
""Z&y&n® &BO* S'* X ivOS 1'* a. have a t t e s t e d  to establish . eonfi^ro** 
t io n a X  rolr&itcishipcs b a t^ o o n  fcy&rcoy ©M  h a lo g e n  d erivatives  
fey th e ir  rctrtrrT* porars vrith these e f  th© th io ls  .
end eulphcnio smtchu fo r  er&rpie* tbo substitution . ©f. the
1 ydrerryl n ^ >JP o f  d o x tT ^ o tn tc ^ r  y$ -oc ty l nloohol by brordne 
leads to  t in  fo r r a t ie n  of a lasT O rotatory  brcri.de* , !?1*®
elf my o CfeJfe^SlI — >C4 LJ b '} h i s  ei!U*o noo<t:yaniod by a changes ,° A< w XV t 0 . . .  * Y:,S\
r f  s i / j r u  H u l l  o r  r s l a  15 c m  b i r o  c ^ i t t  rr. c r e s t  t i n  cm aleyrm s
d e riv a tiv e s  e f  e th e r  t.lsc fe rd b  smell so mthyXebbyl vc a rb in o lf ,,... _ 
i t  obnfcylrofcJiyX carbirx-1 r r l  fermrglnlmciyl canMnol* ., t $2&oo no 
clzzC’O in  Qonflguxr.biott ot:% In  atnir?od to  oecor during tha . 
C*wW*'*^i*y* <7 rtfa '»* .7 w r?  f ibloX gi?0i n r  tha  revere &1 in  ai&n o f ro ta t io n  
aoc o t^c^y ing : th is  • & m t  bo due to  t in  thnrc© in " p o la r i ty  
o f ;.tb0;;.^roup-..attached;to  • t in  c n p n s i r lo  osrfeen aton* s Lovon®' 
m i rjtn sb a  th e re fo re  aryneX t i n t  s i r e n  tbo C? f fe ra n o a .in  ,. 
n o ltrr ity  fentnyra hho ~OIT mvl Ct groups i s  q u a l i ta t iv e ly  s im ila r  
to  ty  a t  hatnenn the or.? -10 Oit y rc trn^  the  re v e rsa l s ig n
..,. ■; , , • , . -  ■. -  • -,-.v :v. .,• .- ••• ... . : . : • .  .- - A*  /  * . :
c f  ro ta t io n  I s  dm  to  th i s  eV rye In  prdcrifcy sad no t to  .any ,,,...
eber.yn in  f in  tnX oerlrn Itnna* i t  i s .$onaludo& 
th a t  in  tlin osrioo of a lo o fe ls  3ys fcr? a lcoho ls ar®
o e :s f jn n ^ tlo n e J lr  to t'*n festifn? fhrleB. r o ta te  in  t l i a  '
o p p o o ito  d i r o o t^ o n  a n d  6 ry r .t io m T p h o 'j .s l7  r e l a t e d  t o  tlio  h n l id o s  
rc tn tlr r  in  the earn© direction*
febbh.ItYis. p ossib le  to so to ix ia # :\Mm:'ralsMif® polai?ifei#s\Ot-m 
iroiiiyi'feyr r,any nM&o&j* rc  n of /rwhlch- vfoto rnrit.lcmedi in,•. tto. • n ^  
previous'"Ch^mcrCsr# ....i  ad d itio n a l ix thm t la  basod cm i fm  
tfammktim:- o f  rxr/jo lc ? tn&rc&a and *■ -* —**••■ chem#
rv>*# Itu s; e% IC di), *10/re la ted  o u t• that i f  a sc r ie s  off •.?•. 
r c u o o ifn ti tn to a  b?^scao3# arranged-.In aeeerdaim f:;-:.r
’?1t h  ' E o l l^ e n H  se rie s : f a r  .diminishing orvorlenfclngi ixreoss
the r.*p* ta s te d  b#t>v*s -fftli: throei^r felia f **s#rtss cool r i s e  >4x . - « . . •  V».J» «Srt|8U»ti - ’ • - “
thm m di frho Mwo eries'fY.attd ii- siBilm*. .■relation., e a is is  f o r  -the '■*" .#«** ■ .
or-mccafn c f  the  I ro n  a cc x e id x  ttlo n - .o f; tli®
( X t  ;:.’r'ntsi.-* j , ,  x s n ,  c~s i s y j )  e re  t i - ,  i) .p ,.:(-6 i°* ,s t® 9 io
w -  <m *> *r ■*#*#&#*■ ->> - ' 4P
>tel id yc tor-jf"y # i l t l 0f W f SSOV} o f  1 y l ^  a ,tmlpM de*•,' t hm 
■position o f  M m, «01 brx :>  e ra  ho lis0©rtain©dr  - » d  i!n  follow** 
‘Sag ^isbthon -obfc&iaad : (fe'f.r&sa*.::Keayoir ftsd ■PM.llips * ye ^
■ I le x  Mye '. ' P o s itiv e  $ n-^criontlmgt ■'
■ >v?^  ■ ‘ f*'1f wy ?.# %»#% «*fis t? ' t?
V A ' i ' f  f * U i %  §  -'Oil,,# Y Y i '  J |"  - Y  . 4  £  ^ r ?  | f  « , i  * v . * < J  f  W V W - W j f  W W i f j A i
r  ,■*....•' /  £ & '  ■' ' ■■ ' ’’ * " * '’ - ■'■ " '  *Jf ; • “ -  ’ ■ - '. '  ’ :V :' "■ » Y  . 7  , • # # ,  . .  , V .:...••
I t  can to coca that the el’,tree In fclarlt j  :frea -»0Hvtc-felr
I h C l  =»*&» S^iO' VY '"h h' . »^ V iX  %? 'K'~'A'f •J*E.’T'itt vrfWrJa^ i l  X e  i  i l  f e v X r i
(n rcd tlvo  and mfefeCil C fcn itivo 'g ro rp ) • • ‘ r - ' .. ....
3'brtlxr*% cinco th a  ^ 11; a n i -O i'x^oups hivo n o ls r i t i e s  
c-f tli3 enr‘3 order* of t,ry;:iituda/ their ir„fir.rme3 0:1 rotatory 
pci:or ceould 1-3 oirJLXc*.i% ' XXic dc:ctrcr0 11 01^ aiocLcX mid 
Clrxtioxrajory Ixlicn ur*a tl* r f*x?o eonfljyaxtiomlXy related#
. Moreoverf lOTsaafa >o, H usid j ** x  na >^t *y. v. 7 SJ)< 1 oy v 1 3 " re su lts
o b ta in s !  Itj C3 rityh> f e x n j  f r a  ad cafe my, awl lidei in  cminonion 
w ith  t l x  0 ’nfip.fiYieiima of hydrtwy eowmorncii and th o lr  halo  yon
i
d e r iv a tiv e s * , -
•> Y XW-yy". 5.: y , " , . r : -7-
firiae  o p tic a l  ro ta to ry  power varies rn r  mdly w ith  the 
f o larllp r o f tlx® a r d x t i ia n i l  ynono^ laflo Isas ro ta te  1. out th a t  
s im ila r  oimryos should oaonr i h x  one o f ihwne irn b c ttto m ts
V.: .7 7 ■:■' ■ •.■ ' "■■:.■"* ■ ■ ■ ' ^  7 ;i 7" 7 7 ’; 7 . Y.-'V " ; ' "'•' " . '• .'■ 7: v - ■ '■■....• ' 7 ■ .■ 7 ■■ '7 >.,. ' ’ , ... . ■■.'. .;,
a s fu iro s  m  e l e c t r ic  eimrgo c;r ie n is a t ic n .  In  who o u d  cT a
e tep le  .a l ip h a tic  c&rb&gdlo, n s ld  io n isa tio n  w ill  lead  to  t lx  
foswafeicm 1 csrbonyl rulXeul in  p lace
o f "fcW- n e u tra l  group^ and ro ta to ry  power r i l l  th e re fo re  a l t e r  
in  ktem x& lvm -tim  of. the  ’.• wfca* ory reworn o f the  ethos4 r.cro
s. wy .. ..:,.., " '■ ■-■'":; ;. yUX
npgatlvo, su b s titu e n ts  ...endrsy x /ea  t-> as^cn p cn irl fey a ch&~co 
la  s ip i*  flm s# l a c t i c » .glye s r io  mod indsurtysm oiulo  aoidc 
i l l  ~ ff  ~ ■* a :* /s  v a l  **'* .1 u « x  t x x r h  1 i r  © t i e  In r e ' l e a  
g a its .  lyfcfeliylotfeylscelsia aslcl r /lih  £s<F*1 ~ 8*47** in  wa/lsr fo iris
-7 . ' . 7 . ,  ■-.:.7 -7. ; . ,..- <•» je ■ •■ .- ■■ •- ■   •• ■
& e e d lm  p a l t  w ith  £ 5 7 *^’ ^  *d#fX° in  ra tc n j ty3«*h\xl:jX mlpluxoia
a s id  w ith  0*94f^ I S  w ater t i r e s  a  oo littn  s u i t  i ; i t ’i
£ c i/g |^ i- l* d 3 ^  in  w ate r| l^«drn ty  1. lysleeycn p h tln la tc  w ith 
/'X T t0° ** 47*50^ in. e th y l u lo o lx l g ives a'sodium  s a l t  w i‘h 
/-5/76C# ***31 .*93°' to -e th y l alcohol# S im ilar eh/ungoa war *
«■*:!*"* M S I  r W w w m f e l C .  W : y y , / -.; m -  ,. s s  Y v . : U y  - . m m ■*:■/.m U  ^  ,«* ^9  ^
c h se rra i in  tb s  io n is a tio n  o f wetbyXethyi ssarbiaol
• 7.'Y,7:. Y  • 7 7 ..77 ■;;■ ... Y ; ^ ' Y  #%£■$}<':■. -  ■ :. :,..'7  : Y  7 ^  ;.■'■ .7 ; . -
in 'x ia o r  to  14*COv for* the pt^&sctas. s a l t  i i  o tlia r ,
ar,l f e l y i d p h w  x . l n  zi*m  to  e l 1 a lcohol
. ... ., . *tT^ 3*«}OX ....'•; ■'■••■ :;■ 7  .. . .
to- ■ too p e to e s te i  s a l t  w ith 4 ^ 540^ ' 4 *COw l^i alcohol#
!.i eaeh sees to .-j e e o l  i-m ieu tion  m l  hxorofor# ' tocrcas©4
•. 50*
derivatives ■ to-aecord&nce with Ml©1 $ hjypotha&ls*
'S im ila r ly  th a  a m w rs to n  o f  a rxc&fclv® ©sine p?mrp In to
. WssW „■! ' :■;■■''■-t Vv:■': Y ,-. '
tea# positive *SH .g?stf in mid solution ~ s' process Involving 
the addition o f s  ; proton * w ilt y Mm rot&ttay pomp to  
:ohto0 ;0 ' to  t l x  c iiro o tio ji.o t th a t  o f Mm m m  p o s itiv e  sub* 
stltment® imi to  th is  'toon 'involves a m m m X  o f  air£* Hms* 
-butylsnlm with 4 X*47^ ' in viator Its
■ '■- . ■;■ . . .  . . .  ' ;. , Y  'V  «s*
to  JJyh ro 0hlo:*le mi l i t  ' *»j3 p to rX ffn e  w ith
1*7 ' in'othyl olsohol !mi fo e  1*80° in. H~*»» *»»• ’W.fl , ' *" *.* F , *—
/
rcddowio to ld  "and liy b * la ty l jsh o in to d h  wish .
' Z t o x i w  •'i *:‘3° Y a a g o f h lj - t '  to  0,477 3* teydroofalorts
acid* p ..Io n isa tio n ,; in  onto ease.f omus®® mi incxmmo to  negative
. ro ta to ry  apower::p;ve.orresponlin^; to  f tm  tm m m  1 /M i lv w  
p o la r i ty  o f Ida su b s ti tu e n t ;pcup» and thoca do rlv& tiw s ttor©** 
for© f i t  h i e  t lx  tsb-Xo e f  the  l&ov#**so *> o f d eriv a tiv es*  
loose  I t  toXlo'vr to to  the dsnmewstatewy iia iix s  taws t lx  sis©
-.'.'■ / i f / , : w -  ,■ ■■ ■ ■.. y  ;■ . t .... .
, oontororotioa m  t lx  h  wmvV'fjory uXotool* Tm matoo** 
Crrivtori x  whbdrxl tow: two dy/3 ~ba&yX to*'totomosifi|tH3nat# f 
however/ wows Xaovwoiatony hath to  too hososonoows a tat# end 
in  stb y l a leo h o lio 'aolution^ but were dostrowotasowy ia  . 
l*dremJr:rto a to i shlrd!:;:* ttow d owing an towr-aw.;, pctoltoo  
rotation  tosi/a sB im rtei in to  the hydroehleride * Herne* the
^smino..derivatives obtained ivcn  the d-sulptamfce f i t  in to  tto/to :.7 '■••■ vyW ; ' :; ■ ■'■ •' ’**
.,s e r ie s  e f  dorivutives o f tLa eorctrc- or d^&icehoi md m t  in to  
tii&t o f t t o . laows^alaotol* I t  i s  Iikmmfom ocmelMod that; '7 ■7':' 7 : Y ;. :;:. ,7 ■ ■. 7 ;,. ... 7. ' .■ ' ■ - .
d^«*b».tyl j^tolneneeuXphonate# in  with prtomry snd
r  . ■ x v -  .. ■'■ v  - x  a  • ••
c o e c n / l r c r /  c c i i  ; e o *  y i u l f o  l/bo  c o s  responding - b u t y l d e r i v a t i v e -  d
without ednnpo or c^ifl^ir-ibion. , • f .. '
■ v ^ j .W -ix tW :m r  * * 7 1 1 -iocs t o  c u b j t j u o b l a t g ^ & i g s o  \m & :J
aonfbt I  a a r ^ i y  e f ;;:fc:.io re ac tio n s  -ofv- *;rac.
£ ^ nol^*r .wunXr^ dnie.: * atore tow-o@rt:ain-.intor©st5lngvr^^otioiis^ 
whleb trey  a irro  In cairor--with. ^tslmcsBaemlphinle' acld*fy ■ Thus* 
w h® n; s h a k o s  w i th *  a n  ^ q u e o *  a i. s o l u t i o n  .o f  •;h y p o t d i l o r o u i t '^ ^
c < m $ r t e d - . l n t o  j s - t o l r . c  - o i ^ i I ^ ; , o n ; r l  . 
chloric?c and ^ntor* I air l i a r  ,'react-icrr occurs1 Ictv&eti ' • 
t  o lm . ‘ocul la ln io  ■ said  ; aidl■ h a lo g e n s fo r  e^aispl© *7 w lilr Bromlna*
• j>*fcol’nu r.vsulphonyl tea&g&e' • and • hydrobr * la acid are fex&ed* ..
c / t  . «  *m . - s o o h - : - * -  E 0 O I:  , «  c , :-.•< ?* :% • ;  t c a x  *  u p
V  <^ <> dJ ;    , * J  t )  ■-^k - - ‘" '■■■■•'■ ■■■■'■■- ". 2 -
<s,., • # e * j 4 SO OH' - *¥ •* vIa ”3.;t * * SOOBr ^
v,:\i;aaa
d tn l in r  c \a s tla n *  m ju 'v ^ m a p x m  by...ttio -.^ to luen^
IVm* t i c k  Zrjpcciiloronc ac id * . ^ to M o n d sa li^ o n y l .^chloride i s  
piode Cv.cl s a l  t„u alcolio l i s  t i t r a t e d *  and w ith  bromine* jp* 
tolUvUo«’ili j v  > dda and t t e  a lk y l ;flia. a I c o ^ l . .^ n
and the b rr* l i e  cVc • Inod b f tnes© ..reactions possaan tins ?o p p o site - 
sXni or *ct.~fcaay / r .v .r  .fee t b a t . Of ..the. O r ig in a l_alcohol*
^ f s lv x  .I '-f lp h in ic  acid  was a lso  found .to  ..react w ith., ,.....•* 
cprtrop ii bra1 i f c ,  ^»toluom ciil|^onxl.>TO nido arid , - l i ^ ^ c i a n i o . ^ ^  
ac id  c. i ,r ;  fio'*  ^ fJ f a l i t '  j r t l o i  of cp rp „ n  b n  11^ ,Xth
n- Uolts^nosuipiiinato should^ ,b j ,_a 0I s i la r  ...reaction j io ld  
e;r r:i;Vn  ,nil ^
products Iso la te d  from tb l s  In to ra c tio n  ,«x*© .im aonlnt £-toluene«* 
®ulplionato# a. yellow liq u id  mMcli an a ly s is  showed was probably
j^ to lf ll^ o th io o ^ n a tS r> :a n d  •#'<n e lid  ;s*p*118°C, % hieft‘'&ry&tallisc&:
i i iw la s s  * gave an an a ljs is  corresponding to the J>«toluen9Sul«» 
pfaonylrdertm bive ;.of ■ and was o p tic a lly  j
. . .  i
i
ive* S. :-P^*T»aftbly * • owing ■ to  th e  o f water* .o f .
Y olysls :-of • the • original" products 'Occurred :with 'fo x ^ a ilo n -o f“j
: . ■ ' I
a cnla * - isetbyldthyl&cc fcnml&e »■• which.: reacted; w ith -the j>* £■ 
tolm nesttlphm yr b m sid e*'nM ;‘j^tdluc'nssulphonld'"acid'srisIng j
■ i
fpeui'-'a'-aids"rs&oiioiu ■ ■ - ■ ■ ■ ■ ah :■'■ -' ■ '■'-a - -: * he - - ;'?:
■Vo t :^m^tlmnmvilpW,ni0t ■&cid"&lap;-<iond^n®®a"rdadily w lth r, s 
boiisoquiaesi^-'to ■tovrn '®tC; difcydrezyphenyl j>«i©XyI culphongt 
(lilns oorgp - * ? lt$SMS g «*v p oooO) # . .
: S0o
. Q *<S z > g Q V -HOtSO.O^ * <’ >  OH . ,
A:" s m l l ;;'qtm ntity •- of, t h i s  oompomd'was - iso la te d  trom" tlm  b lack  
ta r  which re su lte d  on warning y$»hutyl n-ioluencsulphin& to with 
bensoqulnono# the ’b u ty l ra d ic a l  te e in g  been e lim inated  as 
butylene#
With anhydrous formic and. a c e tic  acids jjv to luenesulphln lo  |
acid yields di-jviolyX disulphoside# • A small cpmfcity of th is  ! 
oaapomd was l io la ta d  from tea  r a t i o n s  o f d y S - b u ty l^  |
toluenesulphln&tc with -anhydrous formic and acetic  ac ids9 and j 
-butyl formats v**1 acetate of the same sign of optical rcfcstoiy* 
power m  the o rig inal alcohol and with no diminution in  mag- ; j 
nitudo of ro ta to ry  power were obtained respectively*
The in terac tion  of d ^ -b u ty l n-toluenssulphinate with 
primary and , secondary amines also  yieldedy#~bufcano! ©f the
nano 3ign and in&gnjLfcu&e o f rotatory rower'm  -Ho c *1 Jim!
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th e q v x i  difference wMoh erci&ba between tlm reactions of 
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esters^  slewing a t  end own y to re a c t a t  the 0- f  l i n : to  a
much mora; eoi  ^ w t  ih  m the oulpbenie eat-.rs# V£hon,
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v':' ; . y ■ •,• .? ;■ ' : ;
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l ■ w
'‘~'i ■ ■■' ■ '' ■— - ;
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By recognising  .the ex is ten ce  .of both p o la r  and non* ■ 
p o la r  types o f valency sM  tha terdeney :f6 r; atoms to  form U 
s ta b le  groups -of olootron^.-by''means of one o r more types o f 
valency ll-»! *$&,-■-the e le c tro n ic  theo ry  o f  va len cy  enables ai-ij 
much c le a re r  view to  bo obtained  o f the  mechanism o f sub* ... 
s t i iu t lo n  re a c tio n s # ,and. i t  can now. bo seen th a t  t the 'bl&er 
th e o rie s  m sw m d  & number o f fundamnt&X. p o s tu la te s  fo r  which 
th e r e : was no ' ju s t i f ic a t io n  # -:■ i finis , th e  i existence", of, s u c h ; 
complex in term ed ia te  compounds■ as  were.-suggested)by • -heraer, - 
F ischer and others-:, can-.-now heiseon.- to  ■be-;.is^es3lble,-:>slne©: i. 
th e :. addition;-, o f  ^ another.,a tom: o r g roup: to  ai carbon- atom a lread y  l 
covalen t ly-llnked;to.*four<: o th e r 'groups- and.-: th e re fo re “possess* 
lng;& ■ com plete, shared -o c te t of. e le c tro n s , -..would cause an  - r-v- -■- - ;
increase', to i.fc en ie le c tro n s in  -.the valency, s h e l l ,  which I s  
c o n t r a r y : t o  .th e  o c te t i r u le * * ;  i t  I;--m■"' gy  mv. ■ ■?:.!* mm' :
i .;...i ■ Moreover, on :; the.' e le c tro n ic , th eo ry ■-. e fv a len o y , when: the  ■: - ! 
mechmism'.of .s u b s ti tu t io n ,re a c tio n s  i s '  now d iscu ssed , i t  - i s  .hm 
necessary  • to  ..know; whether the  igrotip.-to--.be d isp laced  'sep a ra te s  ,m :| 
from th e  adjscieet -.carbon: atom {l)pas -'an.anion#;. ■ (#),: m  a. c a tio n , 1 
Or (S) -:m  a n e u tra l  m olecule, leav ing  re sp e c tiv e ly  a earbonlnm 
c a tio n , on anion or a n e u tra l molecule *. - F u rth e r , s ince- 'in  
each mMm  &io icarbohf. atom is  m om ntarily  a ttached  to  only
ssV
th ree  groups, 'th e  a t a b i l i ty  of such earbonii&t ions' and the'
r;cond itions ' u&dor vsliivh ¥;o j  w ill r e ta in  th  s i r  csyL^ietr* z*m t "
•rf.i V  ;t v  V.- ■;,■.■/ " ( ( , . . . . , .  . ' .................. t.
be considered* In twllltiUn, tho naturo ":cf the e n d i n g  
nust ' be ’ &acwxi, v/hsther i t  tubas p a r t  In the rotation as un  ■
to ioh jT a ca tio n  o r  cu a n e u tra l naloauls*
ma
,.h -^a
-;-,v. V V; >-. *  yi. ' f t ; - ' ;  V , ' VV ', . y-; ’3' 4 ... V.,,.v , ... V . -Ji  ■. -; ,n
' ' ' '  - .................. ' ..................................................... "■ " ...............................'  ' ...... " "  a .  +
a
t>.t o '  : : :.
v. jQ-p.S* ,  H*
■ “> iwvr VV
. * f c  . . . ,  .(.1)
V  y  -4-
h  .. (2)
f ,,,v *vrr.A;tc o n s i d o r a b l © : s s c n a n t np Z  . m I d o n o o .  i t  • a v a i l a b l e  ,.,bh& t t h e  
rupture o f  a t e o l e e t t l t i  m  depleted In reaction Cs), wfcero the 
r a d i c a l  a n d  t h e  g r o u p  e a c h  r e t a i n  , t h c  e l e c t r o n  t h e y  o r i g i n a l l y  
e o & t r l b a t e d  t o  ' t h e  o o m l o n t  ,..io  o n l y  a  t h e r m a l  © r- a
p h o t o c h e m i c a l .  o f f s e t #  f o r  . o x a m p l o ,  t h e  a o l o g u l a r  r o i g h t  © f  
i o d i n e  o b t a i n e d  p j  y & n c u r  p r e s s u r e  r , o a 3 u r o n s n t 8  a t  8 0 0 °  e o r r e s * *
ponds w ith  the forr.mla I  ,  end beeom s ar&XXer as the tempera-
. ■ <4
tu fe  10 fu r th e r  r a is e d  u n t i l  - a t  IS00 I t  reaches h a l f  the 
i n i t i a l  vstluo* This vapour does as a gaseous oonduo*
to r  en applying a v o lta g e , inliodfeihg '"that the  iod ine .  cioouie 
h a s  b e e n  c o m p l e t e l y  s p l i t  u p  in to  r.entrai'M odlne rr.l^ r a lS ,&#aoh
w ith seven valency"elec trons as In  ( a ) ,  and not in to  icma as
in. (b) 1 4- ,  .V , . A
» *4 x *r *x i  X X  *
X V  / - *
X -f-
.. I  V
*•>t
I f ;
(a)
(u)
Tim c h l o r i n e  p o l c c t i l a .  h r c a k s .  u p  %n a  s i m i l a r  w a y  %xtt o  n e m f r a X  
i?  Ucct$ xmlor the  in f lu e n c e ; .of... 11 •• t  • ■ t o  im auoceasful
o f , ch lo rin e  io n s .d u ring *the. photcetei^leal. re ac tio n  
hydrogen and ohlc n ’■v* * 11“ has been chcrm that th is  re ac tio n
fiapanla on th e  absorp tion  o f l i g h t  by ch lo rin e  * bu t i t  does 
not. f o i l  ew, Bins ta in  f& lav? o f ^hcto^T o 'leal! o o u iv c te rco » since  
I t .  has a.., q u a n tm .y ie ld . of. IO6 #. . x tk ls  t ^v*or$ aasum d th a t  
%. chain  j^&et Ion, occurs*. one o’snutm  o f l ig h t  causing the 
rup tu re , o f one.molecule,, o f  ch lo rin e  in to  two a c tiv e , n e u tra l 
rad io a ls* . each , o f . which in  $um.bro&ka up a hydrogen isolecmle 
w ith form ation o f hydrogen_ch lo rid e  and m. re tlv o  ry 'rogon  
ra d ic a l .which then, re a c ts  w ith ano ther ch lo rin e  molecule .
f i t te -p t  was nndo by Boclanstain in  1914 to  the f c ^ s t i e a
.thus t
-  HOI *01
* . . :  Cl ^ 01
GlH +
i*e*  0 i n i i ^  c i * . . s m +  a *
f i f  ' l-
Polanyl has recently  shorn tha t the  re a c tio n  bol-em .' hydrogen' 
aM 'ch lorine  can be l  tfciftidd 'hot only by lig h t * but a lso  a*
v a p o r is in g  a sM ill1 Q uantity o f solitim vapour in to  th e  r d x tn m
o f th e “ u n ro ao ted g ases  *'" T M  n e u tra l sodium' atom a tta c k s  a" 
chlorine" b o le a b le ' thus'!-* ~"
m  +■ Cla * MaOl+Ol
cri a c* <xia reaction then aoi *enc *cf fcy&rogon chloride bolng
formed *
m1  "w idene# t e s ' a lso  toon obtained fey"'' 
XlTOlng anCBewar, f .that wator \> a .w  e t  100°0* con tains : 
nof.trAl hylrcgen and hydroirjl ra d ic a ls  f ' aha try Buhor*' t h a t ' 
the  flames*produced fey "the com bustion''cf erwicniu I r. 'oxygen'' " "' 
In rd trcais exids con ta in  njuir*  1 OH and >. 
ra d ic a ls*  ' : ' : f j  - ^  ..
& porlinental etideneo fo r  the Moo: pas i t  ion o f organic 
compounds in to  fre e  ra d ic a ls  fey M a t ims h m n  p resen ted  fey 
Pmeih# "who; ■shekel-"that ■" the---'vapour offload -tctracthylr '•'• •;•- v-. • - 
FfeCG2%5|.»• when rJ to d  w lth M n o in tr t 'gas and 'passed : through a 
Mated'^tiifeo^'dtoospostd-wlidi th e  form ation o f f re e  a.thyl' 
w d lo a ls 'f  ■'ainoe'- tbs' - decomposed \gas would 'romovo: IssM  m irro rs 
from-a oo ldar p t r t  vo f - t M t o : form lo a d  te t r a e th y l  -onoa 
more* h-Thic work;:h&a "recen tly  feem  extended -fey • K leef -fa tes  ton  
and-’-lee rin g ; -1 <? ».. te # r  * - dhom ^ 1 o 8 » i ' B4» 1933) , ■ who •show ■ th a t  -a 
’ con&ohs&fela u is Much'nil •■steam -or carbon d iozldo  may -be: sub* 
a t l tu te d  fo r  the"'psraanent-gaa in 'theM eco® posltlch ;-of ■load ^no 
tetraethylf (m d *• tha t ' a g r a a tv a r i e ty  o f o rg an ic  ■eoianouhda, 
whfA'iM a t0d',''ih'::the * ran&o OOO-lQOO0 decompose:- In to  'f r e e  ra d ic a ls  
b 6  ■ th a t '-fey - removing ■■'■■the 'p roducts ' ra p id ly  from' t h e , f  urnao#: th e  
f r e t  ■■radicals ^formed ■ can■. fes 'combined w ith  nmny d if fe re n t  : 
m etalsM  example* ■acetone was found to  give only methyl
groups f and p ro p an eg iv es  80#.. « f  methyl and 2 0 $  o f  e th y l
groups* v .■;_,-. Vr:- v-.^ .v,i:v;-, ;,:-;fe.:-., ,;j ■;„:, M ;P , -A-: , , ■:■:-. ■ ■:-..,
;;..:V: ,,?fbc  ru p tu re  .of,: a...isolcculo-in. a "polar ■ f l e l d ?such as,-.that
produced by : tte^.presence' of. m - io n ic ■ re a g e n t* r e s u l ts  in-; the :
*
fo n sa tlo n  of lens,-: s ince  the  :two.;el©etrms . of. the. opTclent. ,; 
link , w i l l  hev&.fcfcmefeed. towards -on# p a r t  ,of ■moloeul.e by ---  .v | 
th e .-p o s itiv e ■ ©rig* * l l y  ^ r  nant: ;to \fcho extern* :.: ■ For - 
example ,;th© ■. react ion,, bat ween, chlorine and wsfcassiiio. hydroxide j 
In.a.queousj -e elution may .b#.-.r@presentod- thuas-- w.- .-,, . -h :u'.mvm>
HO 01 01 K ■
’ ' 1  - v -i" +
“ -KCM, C2,-;.iSl: ': ;K. :v, < - ;; « ,y;v
The Miai ©pity Of t 'are most’-easily  explained  by as sum* -
i r e  fcfcnt -the' re? * clactalpc-wepipafc#"into p o s itiv e  &a&: 9 |
negative.'lom fein  ■ th is  way* - : ; ~ ; :a. .,a; y-.mwv:;:, . |
! a * f> ’tsifeie -inactions:w hich. involve .tb e : trahsfdO Tatioh 
o f : tfee o p t ic a l ly  a c t iv e ;ra d io a l in t  o e i th e r  a - ca tio n ' o r  -an-' :-- 
anion remain to  bo considered* I t  Is  sometimes possib le  
to  .decide which .type of change occurs by a consi&erafcion o f 
the hatur© - o f  %im "reagent con ta in ing  t k s . en te rin g  group* f  
Thus, in  the bror&n&tloxi o f  m  a leoho l by moans o f hydrobromle 
ac id  th o ' fercfedna atom# in  accordance w ith i t s  general fee~ 
im vlour, probably r  e tc  as lion*, ,fhe. hydroxyl group o f 
the a lcoho l must th e re fo re  be removed m  m  an ion , leav ing  a 
po a i t  ively . .-charged .oarbonium c a t Ion . which w i l l . then - link; sap 
w ith  th e  bromine.■ an ion t **;, -g .*. m-.-g:-: ; vVgv’-wb;.:':; :.,n
4~  * ,
'■;': , ■ .- V :•■ .-'  ■■■:. - ■  T t  f t -  ■.“■. r v > . f  T ,T  • -■■ s ; ? « *  ,: - ' V ' .  • -  v  - V  . :■■•■•,.■.
a
Such 'evidence' always be ob ta ined , however, s in ce  the
e n te r in g  group.;is o ften  p resen t co v a len tly  lin k ed  ms, f o r  
example, th e 'e h lo r in e  in  phosphorus t r ic h lo r id e  o r In  tlsionyl
ehlcM de* In o«?.es the ch lo rid e  'f ina lly  obtained i s
probably fc w e d  from iho decomposition o f  In term ediate  products 
such as OlferOKln and CfgOylOOl* I t  1st th e re fo re  Trices vary 
to  consider whnthoir* cnrM nivn ostlons and rr io n s  ana stsfelo 
and could give r is e  to  o p tic a lly  active products when l i b e r ­
a ted  -during substitu tio n  reac tions*
The ear deni it!n anion possesses a oorploto octet of e lec­
trons and is-: rolat*v stab le  since compounds containing this 
s tru c tu re ■ have been iso la ted  in o p tica lly  active forms, o*g*,
: {!5:. the■•so&toa s a l t vo f ;£ 2 i r /  -nitrobirfcano and Albrecht*
19371 SO (2 ), 1397) -, and • {3), the .,&iaz q os ta rs  {E&r?el 
••sn4;Hcyea,t mm«T»'•Arnev* Obom», -'foe*, 4930# .43, ';2d59| Whiles': aM 
dloyea #: .v ib .M -192a) * f :Lithium .-.butyl {31 - probably possesses : 
arSim iM r s t r u c t u r e ^  > ■'Pv :■ d.;.-.vp wV- ;• p
i i ) wrt i ^ Z  f ■ ~ '{S)S t0^*0ao *0M _ +
>0 -  d? -  0 Ea *■ "V *>0 - I I  II
Bt . x  r  '■ .
0 - -  <V
odium a c t-  ft -h ltro h u tsn e
/  u -. ■ Li
OILO'!; "'•\;.Y -W' ; P : 'O .:KP PP . ■WP' P/P P :-. a . \ ;•>..; yp,
■A. veapbouima anion - I s  / th e re fo re  s u f f ic ie n t ly  s ta b le  to- e x is t  
•free -and-could bm b ina-w ith  a positive lybh& rgod  :'&tasa w ith  an 
■ Incomplete - octet,-of;:el.eotroixa to  T om  a  compound of.-the:- aivaa
p.; . ...The rega in ing  p o s s ib i l i ty ,  type , i p »  i n , which, t l i t . . mj®** 
m etric  carbon, atom lo s e s , the  two...© lecfcrons ; of,, the .bond-link 
vifch tfeo group,. removed* has now to  > 0 'co n sid ered * , :;< .Thoro• is . a 
oonsldera'bl# amount ...of, ovi at* <* 3 to  s how *, th a t  ■ carborilms ca tio n s 
a re  n e t o *lcc l ly .s ta b le  -In the  f r 0e .,.s ta to ,.b u t, tend to  pass 
into,.an equ ilib rium  m ixturp o f the  d o x tro - , ,,:and .laevo- forms#
. .  ,  . - . '  . .  , . . .  . . h / s . - -s ...., . . . . . . . ,  - . . . . . . . , , .  >..
. I * ,  P _ > -  .<*«■ i  v  ^  " H  ■ - : ■ - • - ■ ■ ■ •  1 •■"•'- v  • .....................„■" iJ S VO . <*    V
■ d < .*  v ........  ,h .,.....,
This radio  sip t e a ' b een ' shown’ to  occur In  positive '" rays "
{ T: j*  ■Thomscm# The 'B loctron 'In Oboraistry** 1^13)'£ in  i - ' 
phonyl-rstkano compounds , ; and :l t s  ' ex istence  la  p o s tu la te !  In 
the  a c tiv a te d  fo rsis’o f rcarboxy lle  ;'acid* * I * fecrs '"{Cragg and
Soa** 104 * Ca) 4571 Lowry and Cut tor* C# 
13:35. . 137, €C9j P h i l l ip s ,  J; 1933, 125. 3533) ,
- , «** *•*"« • '
■  , ;  . 0 , . .  ,:■■ . .  ; ■ ■ . . . ■  - ,   f  ; V „ . : _ 0  ■•   ' c w ,
■" "h "•" t  *•;R • ■* CL H —■ GL
" :; Oil c ? t .*
, -mt
\-*yxand the rad ica l •• cN has te®m .suggested m  a un it In cry sta ls  
of c&lciie as the r e s u l t . of X-ray 'hnslyses»,.. .This evi&anee
i
indicates th a t ' while a c&rbonlu&. cation /o&mob he considered 
to ex ist as an Individual ehpinieal molecule, . i t  m y e x i s t ....,:. 
momentarily in  the free  state* O ptically active compounds 
contain ing 'a carfechlumpatlm have not' hear 'Iso la ted  In tl:o 
fn m  :stated probably "because th e ' carboxi atomvpossesses only s ix  
@1 * c Irons p ith ' the re su lt  - t   ^ c ’ra d ic a l’ o sc illa te s  between;
the &<* and. 1* .forms • The. analogous sulphur pompoincdssuch 
a* su ln h in a te s , sulphoxi&es and sulphllim ihes'.:. have tbe..en.,ri 
is o la te d  in  op tically - ac t lire forms and .th e ir ,  s t ru c tu ra l  h .^,v.
s ta b i l i ty  is  probably. due to the f a c t . that, the p ent r  a 1 , . . ; sulphur 
ato~ n^sq0sses a .complete'o c te t .o f .e lec tro n s•
The.optical in s ta b ili ty  of c&rbonium cations is  demon- 
s tra ted  in strik ing  fashion by-the isoraerisation;.pf d- 
phenylme th y ic a rb in y l ' toluenesulphinate to  form ;optically 
inac t  ire  v £« t  o lyl <x« phenyl ethyl swlphone ■ This is  omeris at ion 
probably-proceeds by .-the • prelim inary, sep ara t 1 on; o f  b thd op tica l­
ly  - active- phenylm ethyloarbinyl rad ica ls  as cations,- followed - 
by,..their ...union with.- the sulphur atoms of .the ■- n-toluenOatilphih- 
oxy.-.ions through.;the... lone pairs of electrons of the sulphur ■ 
atoms •■ . >.vv. i',v. ■;-v > :■ - 1,,:
0 . ChSs ■ 0
' H ' —  0 - 0 - S - c7%  — 1 H — 0 + 0 * S - .0^
CH„ ' G IL3 ... D
Optically active*
3et%. 0
i
X + •+•'
I! —  0 o** D *■*
X 1
CH 0
3
O ptically inactive
I t  is  probable',-therefore *, that:, racem isatlon  of , the phenyl-* 
m e th y ica rb in y lio n  occurs before combination - w ith  the sulphur- 
atom takes place.; ... The .racem isatlon which occurs ' dxring .this..:
isoneris.vbichints-nob duo to  the. sMnloal-. i n s t a b i l i ty  o f ; th o  , 
sulphnn* o r or the phor.;:Xir4et»Iiy-lctoMByl- ion*. a in to  £ ~ tp ly l_  ,
o<^phasylefch.fl o ra lp te ie  can ba. prepared in  a n o p tic a lly  a c tiv e  
s ta te -b y  the ootlon  o f <#-ahloxc * b ; 1 P a ra n a  t r r s a d iu e  .n - ... .. ..._ .,.• 
tb in b iia tit3.phi.nat6 in  'aXocholic ablution* ~ , - , , ,v:,;..-...,
,'h -~cr** o i + m  ;S^s*a7s7 ' — > • • • p b ^ c - V ^ c ^  .-.. l i t
Cn^ ' " "' ' '-: -O ■'-■;■ 01^. ■: nu:.'4 0;-:u ;;: 7 n o;:- -:,-<
In: ..this.-.-, re&etlon# th e  .ehloro-group is  probably removed aa an 
aaiori: * % by..causes the  f.eynro tric . carbon atom to  b m o m
a. 'cation*.:;;,;:.,Xn .soita of, the. oc&vor&ipn o f the  o p t ic a l ly  ac tiv e  
rad icals- in to  .oatIona m\ o p tic a lly  : a c tiv e  &t&ph<m* I s  produced* 
.:rr.\r;:.;:';Ftis»thorf .the complex.ro ta to ry  d isp e rs io n  o f compounds 
co n ta in in g ..te to n ic  groups can bo explained  ( ta r ry  and Gutter* 
10351 ■ P h ill ip s  :. 1305). by th e  presence o f an a d ll  b io ra l centra 
of-.. a c ^ rn c try ; produces by tho a c tiv a tio n  . o f  th e  ke^*^io group# 
Fox* - ea&riple* x-yg-.oo.tyl-. a c e ta te  .'my; ha w ritte n  m t  * o -iu llib rta i 
..mixtmr# o f th e 't h r ^ o  f o r ‘3:«* .
< ¥ % /  CV - : : : ^ /  C33
rNC*II;- ’:. -■ -. O.E ■ ■;■ : / , , e.E
q ; . - "  . - ^ . :■ ,Q , ;s   ^ , 0 .
o — o "!■ c ■ - ' v * c ..,, ; : o ** '.- , . .. jt.
p . ' - ;  >  = - C :is  . 01% - - , -Cl%,:,,
• ■ I'aa iiCiiialu.jlcu can *.* .o r ’foe*® tea c’.7,'r,\m . that caly oaa typa 
o f substitution rousilt ’■* t.’.s‘; la c-hiels cerlynii'.-.i* cations a.rss
63*
p re d m e d *  w i l l  le w d  t o  in v e r s io n *  f l to  id e m - th a t  i n  c u t  obi**
« ' ■ ■ • •  - v*
t u t  i o n  n t a e i l i u n  a t t e n d e d  bp  in v e r s io n *  th e  e n t e r in g  g ro u p  i s  
a t t r a c t #  l  t o  t h e  cpoor;it©  w ide o f  fcixe m l ecm le  t o  t h a t  e& c tip lc i 
by t:-'? cW'jo,w> to b-j displaced* althavph  ^11,^ 0^ tod by F.my.early  
i r r  gMowo — th e  p ro b le m , is- o n ly  s a n c t io n e d  b y  m odem  
id  ^ e f  % l e n e ^  '&xwJ pol&:oit3% ' ' ■
In order to  exotrtln ths noehanisxas o f mny; roaotieno both 
in ixiergmie m&" in  orpiaiu si *0 * btr;/b ter existence of inter** 
"modiala ooaipcjiiMii i s  postulated-* hbert f!?otu^fieoenoehaftan# 
13* 631* (191353 for  #3tax'plo  ^ has s te m  that whoa ethyl 
a leo h o l: m id  hydroshlorlo ' aoid are xrtm 1* thu molar* 
t ie n  -obtained Is high or than that o f  u lu r ^  o f the components* 
■tyhiehfis €j:plioable on iho u m r  ptlen that r, cotspottnd is  
form d otitifmm thm*  f r e t  rolor ^olarloation d^tn i t  appears 
that l ik e  molecules eon k -^eonr asor.olatal in  aever&l ways* 
the s ta b i l i t y  o f  the or*leolation o f  om uolosula r e la t iv e  to  
another da ponding partly on the aha 00  of the m olecules, sine© ]
th is  determinea t.jy 1: l;;h so  d la tam t to vrhioh the polar pants j
of &..mdleaisle nap m 'cu; f  * partly  upon tho presence 01? j
ab aen o o  o f  d ip o le s *  a n d  p a r t l y  upon  th e  ei**-* and  l e g a t i o n s  
o f  th e  d i p o le s  an d  th e  d i r e c t ! m s  o f  t h e i r  a x e s  « *he e x t e n t  
and  e v e n  th e  ty p o  o f  o r i e n t a t i o n  •„ n a y  -1m r y ' w i t h  th e ' ta m p e rs  tu re  
a / d  . th e .  d is ta n c e .  a p a r t  of- th e  itiX eeuX ea* .-. ,tf h e  tw o ’m ost c o rd o n  I
wcy s i n  w hioh f is& o c ia tic m  0a.1t  t a k a  p in e #  m j  b e . I l l u s t r a t e d  I
d i a s n u m a t i e a i l p  m  f*/ul™ v< j~  { f ry t t iu  £#  549)
CD c£SX ESC r=> (2) C Z 3;;' 1 " C_- -t> .
01 *
f  hs jSipols romnt -of t  ?*+ p l« _ .sw h  Clj would be mors than 
titleo th a t of a sinrXa %,e!eeole# wMXa-tho dipole m rnnt of 
i *c molecules associated in  the soto mpnor as in  (2) would 
h i *epo*s,, Ihzle ord !>Tem ktnrn produced evidence th a t dinole 
f r ooiutlon- in operative * <■ the ro tations they have ©V
.. ..The a c tio n  .of. hy?roehlcr!cs. o c il on ro thy l alcohol cay bo 
rep resen ted  as th e  a s se n ta tio n  of two d ip o le s  as In  .(1) *
-t- -t- «—* „ i- «T
" C i L O U  - f o x '■•;■' S S g O H  l l . C X :; : ' - o t a
Cosapeirad fformtlnn t'rsn ocaixas by the a.safcion of two eles- 
trcsas tepths hydroxyl- 0375011.toltharfedrossn Ion o f tho hydro- 
ohleris s.ald snoleoulo, fchs neutral water nolesuls la than
olisSxiatad, .two, e lec tro n s  being withdrawn fron tfco ootsfc of 
tha carbon at on in  the  pnooeaa, and thereby a oraton i s  l e f t  
s M c h  w ill  glTO r i s e  to an Inrorslm or wsfigarafcion.
4 - , .
'f e s .®  5 : —  a  f c t  - S -  a - »  c l | ) c
■■...,■ ..: , n ’- * ’>w 4- /  *
C1--G—H
il hy. But *1 i f  dipolop asBooi&ticm ecseurs as in  (2) * :.then the  
a c tio n  o f hydrogen’ ch lo rid e  would lead  , to  the  production o f a 
h u llae  o f t l u  co n fig u ra tio n , s in m  mi removal of w&ter
fror.x the  molocrl^ r . complex* the  e li lo r ln a ; anion would’take ..the 
p lace of the  hydroxyl group*
'65
V:P U?
^ vp . ^ \+* •+• H .
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. . •  .method* however, is  pnct^a.x probable'-;, one >.. as in  the  m ajo rity  
-of, eases ' spao ia l considera tions : and fo rces o f  e l e c t r i c a l ; r @pul~ 
, s ion ,;would- not;permit:;;.of;'the near approach, o f 'th e  eh ib rine  
,■ anion .:;to  -the carbon, te trahed ron  on .ethers am  sid e  as the -hydicsyl
,;^ rpup .snd, moreover, i t  is  not supported by Ebert *s observa­
tion* ;■ /, ' ■: - ,y ■ ^ . V,, ■ ' ,f V : f- J . • , P X - ,s
,:; In  any .case,, i f  ,:the/ch lorine anion f a i l s  tohconnect Up- 
•^ successfully...with th e  rcarboniuni c a tio n  a t  the same moment as 
, th e , hydrogen,-proton,.racem isatlon w ill- occur * • .
: Hv+ ' V ' + / ,H ' - ’ :'--
..... H - ^ C -  OH — > Iip 5  ^==* G ~ z
H Z ' I X F
,. -H „ '  ;
In  fciiis • conaoxioa tu s  .iSorasrisatlon. of* d sx tro p o ta to ry  ph*ny1 — 
in3tb.,'Xc3-i foinyX ctl~p• • oX 110,10.3 uXob.i.,1,1 1,c to  optic&Xly liiaotlvfl 
’'Zz* 0 1 ? 1  «'-PhenyXeth.yX sulphons, and the. jroraiation of an '
o p tic a lly  ac tiv e  sulphone by th s  in te ra c tio n  of sodium p-
toliien.esuXphlnate and. (X-oIiloroathyXTDenzena ia  of i n t e r e s t ,
: y . f  .,,. C65i5 __ ' C6E5 t: :P :
9 7 * r £  -  5 ; H ~ C .  01 Ka , H h a ;. 1  p L  CyH7 , ,
OH.
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O p tica lly  :ec tivo  sulphono O p tica lly  inac t i w ;  s u i-
.,■? r •- : .. . phone.
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lalthe;- form *,- mu®:.. ths.i phenylm sthylear^iH yl. Rations- sep a ra te .
o p tic a lly  >'iimetiTO;,.sulpli©n0 # ;whereas -in-1 a l a t t e r .  c a s e w h e re  
they "separata- ,frosr,$hlorin$ .ions- in,th% .;pr^aanae; o f ,2 *.^  V-h.^
telueuesi& phinoxy Iona ,; an, optimally- a c tiv e , s u lp h o n ^ ls  • P**°*v
diisad*lr:^ iOTersl:im^v tberofo.ro..>- can... -babe p lace  .only in  
preaonaO ;.of,nogatiw.\i.ons*^;:rh In? th e i r  a ^enoo-.raceaisatiori 
occurs #-
I t  is  :-prpbabie -that dt poie.. association precedes the in ter- 
action ' o f  orignard reagents' w ith 'sulphonftte* * Since a Grig*
M M  ::r@agant'.contains d ^o  .dipoles. associa tion - may;f occur j in  
twcawaya*:^, ipori'TOStiaplOr the rassociativa -off-efchyl. m^as.inm: 
brom ide. :&ndy$~butyl r^ tp ln en eau lp h o n a te  m y  be rep resen ted  
e i th e r  by t*
Owing to  th e  s tro n g  e le c t r o s ta t ic  a t t r a c t io n  between magnesium 
and the e th y l and bromine anions re sp ec tiv e ly *  a s so c ia tio n  w ill  
occur to  reduce the fo rce  o f a t t r a c t io n  between the  bromine 
Ion and bu ty l io n , o r between the  e th y l Ion and bu ty l ion  to  
a minimum* . Both e ls e  o f Ion and charge w ill  be o p e ra tiv e , 
and, in  g e n e ra l, . I t  m y  be sa id  th a t  a s so c ia tio n  w ill  occur so
th a t  o©/ Is  a minimum, th e re  0 i s  the  charge on th e  b u ty l ion
. ’p r ,
and e7 t h a t ' on th e  ad jacen t ra d ic a l o f  th e  Orlgnard re ag en t, 
and r  i s  th e ' d is tan ce  between .them#
. When th e _d ip o le  o f th e  molecule i s  in  the opposite
from ithe ^ to lueaesulphlnesgrv ions.:.and-'rpc©snbiaorgiving. an.
(ft)
(to)
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d ire c tio n  to  th a t  described  above* 1##*, where the  p o s itiv e
' r •.
' jMaWr  ^ -f*
®na Is.a®ay.from tbs carbon atom.-IlAc ---X row remains to be
T /  -V
considered# This m y  load  to  t ha approach o f  p o s itiv e  ions 
to  th e  opposite fa c t of tho noloeule so th a t ocouplel by the 
group- X, hut in  th is  ©ass* combination ©an only -occur a fte r  
the loss of . X as a positively charged group and thm migration 
of the ' pbaitive'aubititaait to tho other side of tlio molecule#
f t  _ _ >  /=* •  
A * >  W *
‘VIP /
H
B-
II '
0
Chvlously functions c f  th is  typo w ill  no t ho a ttended  by 
im uru lm *  ■ xha n r t—o of th is  re a c tio n ''w ill ' b®
? o*»© fu lly  in  tho pert soot ion* ..
. XU:;;:?
5; , ,  V.
A
' / : •
X
08 *,
tb s  inorM ttix i cp hi:; i  v .cric :,3 m  a -^O T rsx  r* 
 ^ fohtramTdnrojATO v;ixch c c ire  %i!ffi;ou2 £
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illo&era th e o rie s  e f -v i ie m y  provide a reasonable explaim- 
tidhV of the  -mdbhaiiism o f  re ac tio n s  which occur w ith  inversion*
bu t tM  rou te  follow ed fcjy-reactions which occur w ithout invciv  
s io n  i s  obscure* ; 0m  g e n e ra lis a tio n  i s  p o s s ib le , however* 
namely, th a t when reac tio n s  o f compounds which lo n o t 1 c o n ta in 1
e&pboxyl groups a re  unattended by inversio n  the  en te r in g  group 
i s  c o v a le n tly  lin k ed  in  , the f in a l  phase o f the  reaction#
Por e m rp lo , by the a c tio n  o f ih iony l and carbonyl ch lo rid es  
on e thy l l-m n & o la te , e th y l phenylelilo roacatata  o f the sane 
eo n fig n m tio n  a s  the  o r ig in a l e s te r  i s  produced* S im ila rly , 
the  ac tio n  o f carbonyl ch lo rid e  on d -^ -o o ta n o l  and d*y3* 
.bu tano l,a lso  /leads to  th e  form ation o f ch lo rid es  of the  same 
co n fig u ra tio n  as the p r ig in a l  alcoho ls * In  each re a c tio n  ''
.........................  ■ x x  ■■'■, ■■, A -x ;  ' .; x  ■■■■ :■. :  ' '■ ?■ " ■ •■■:. '■■
...the. .ch loride ,1s produced by. the  decomposition o f m  i n io r - ’’''^ 5'
mediate a c id .c h lo r id e  in  which the  ch lo rin e  i s  s t i l l  o e v ile n tly  
1 inhod, e*g#,  ^ ..   _
o ^ i k , ,. .h, ,... . . ,.,o j i r . „ E :' oib, ' :  it ""b
\  /  -::v" x-xxxx-xxx f c d = x
.c ,...*,, o , , .  ■ y o . o . \ c
/  V  ia  x  \  h x  \
c:ig.. , e . s . s i . , :ri 0Hw o.o»ci» ■ ®g% ■ o .o .o i .
Pbonylmstbyl- I PbenylBatfcyl- 4 ■P-Bafcjlchloro- . ,
eh lero su lph ina to  ehlorofOTEsato.  ' ’ t'orcmt®, : . - :f:
lime® whoa, fo r  example f the  chlerosulphinlc ©ator decomposes, 
i t  i s . conceivable th a t  i t  might decompose in  either, of two „
'ways* as shown *b@Xow ’ . . . . . '  , ,»
, , , , .  , v  V , . . ,  ,  < -  . . .■ . . 0
A XX- \JX D ' +
s"<*"' g* '■+■ + ci- (%)
X,X; | O -X' A1 h VAX- X XX AXc
c*b-: : ao s t
h y  o’- o»so*ci.....................  . .... ,, ,XX AX.x XX XJ A-AX A
GO Bt  ' ' ’ "" ..^  ,8 S
3 H -  G
■ 5 - 0 0 /  i r t .  s ; . . s v  - w  - ; c 0  S X ; V V ? : : s X ' '  A "  i O l -    ( 2 )
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flis velim ination of, ttio-notxtral' S0:: m o l s b u l a - ' r e s u l t  e i th e ra
irt - tba f  omatioa--- o f .-a; earboaitim.' an ion :-e©ntaining^:th a  ' as|Ta- ; ■
^trie,'©arbonx-tttom. w ith  .a complete o c te t: o f  e le c tro n s  and a 
ch lo rin e  ion  w ith  a s e x te t  o f e lec tro n s  and th e re fo re  p o s itiv e *  
ly  charged d ) »  . o r a l te rn a t iv e ly  a ch lo rin e  anion w ith a  - com*
! | f
p lo ts  o c te t  o f electrons, and- a earbcnttim.- c a tio n  -with an 
incom plete o c te t  o f e le c tro n !  .(a) * i - ^ h e  f i r s t  rode o f &eec®~
\ j  "  ' ' v - -  *
p o s itio n  Lrs a l l  th e :fe a tu re s  o f  a  s u b s t i tu t io n  re a c tio n  which 
occurs w ithout oon figu ra tive  change's*'a...It g ives r i s e  to  a 
rad io  *3 con tain ing  the asyi* o t r lo  carbon; ab-eii; in  th e  an ionic  ’• 
s t a t e ,  which can. form the  cen tre  ©f: u fs ta b le  ra d ic a l capable o f 
re ta in in g  i t s c o n f ig u r a t io n  unchanged and* r oraovcr* «“b le • to  • 
com blnelwith: ii:;'e a tim ' such k& ' the. C hlorine c a t lo i  •  g iv ing  ’ 
rise --to  a : kolocule w ith  t  ® same configuration*  I f  the" ” 
decomposition b f ::th e : complex occurs under cond itions r*hich
compel iho ch lo rine  n h m  to  separa te  as an an ion , than the 
re a c tio n  must prooo^i w ith  inversion  o f co n fig u ra tio n , timco 
th e  ch lo rine  ion i s  th*n a t t r a c te d  towards t* o *■ nyoslte  s id e  
of the  molecule to  t i n t  occupied by the groi p to .bo  d isp la c e d , 
and when replacem ent occurs lln&a up :w ith^tho.oarbo^ium  o a t im  
w ith  in v a s io n *  This ecndiblo&~w&s -rea lised  hbjr: &sn„cn, '■
Xiips comb and 'P h i l l ip s  i$ 3 € , 415) who found ' th a t
d ex tro ro ta to ry  © thylphenylshloroeeiato r e s u l t s  i f  ttfcgi 
l*aande ly l eb iero su lpb lna te  decomposes in  th e  presence of. 
p y rid in e ,.,in .w hich  ease .it., can' h%. m Bwm t1 th a t: a new;; complex 
i s  f  o rm d which, c o n ta in s . I 1 * en te rin g  g roup .a s , an onion.# ' On 
these views, the  C^^am positim  o f  ethyl. - l^nferidtljl,.efcloro,*^ 
su lp h iro te  in  the., presence ajf^ d absence ..of ■ ..pyridine,,.can..be^Ayx: 
form ulated thus** .. ,.. .. , : . x w h  c . ? 4 : ; . a  .: ■> t : h
'6F5 ■ 
ih t" o ;;b '::;:e*so*ci
X -  ;• f f f ^  T » 4 *
v  v # *  * *  b
0
f t  R . .0 . , ,
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inversion*
+
no inversion
F tbyl 3Uoi*chlorofor,'!cn7Phenylaoei?ate , the  in term ed iate  pliassi 
in  the  in te ra c tio n  o f e th y l 1 -m n d o la te  ana carbonyl c h lo r id e , 
bohavoa in  a s im ila r  m anor to the  corresponding ch lorosu l*  
p h in a te * I t  doeonposoe on hea tin g  to  g im  carbon d iox ide rnd
laevorot& tory efebylphenrle^O eroacetate b u t y ie ld s  the  •dextro* 
rotatory e a t e r  i f  d eco 1 i n  t h e  present** o f  -pyyldi&e
(Kon'jon* Xdpceor.fe and ...P h illipst J#0*S* 1931 # -2275) * -.
*-»r
f i r d l a r  ' r  a I t s  limra toson/obtains& by- -.Ifcussa sad B a ililp s
(y*G*3*#, “2932 / 208I  w ith 'd - ' chXorotormt® ami by
*o% ahaoklebosi' i n  these ~ l'&box*teries'-with d~. ^bubyl eh lere*
foriiato* ‘These ©stors -deeo v^cm  on' hestl&g to  y ie ld  ch lo rid es
o f  tUo s&ra co n fig u ra tio n  m  tb s  orig in® !  a lcohol and w ith
o n ly  a  e s a l l  . lo s e  o f  r o t a t o r y  p o w e rj w han decom posed i n  t h e
«
proaonce of pyrid ine a ehlarlcle o f the-.opposite a o s f ig u ra tio a  
i s  octal*  *1 w ithout’ any pronom eed raeemisatlem* I
• ' • ■ . f b e a e  xe$uit$  a re  a l s o  '-ia'egx^ems&t w i t h  th e  a l te rn a t iv e  j
hypothesis t h a t ’ the i& tei ^3 i&te'-complex decomposes m  I n  j
{3) w ith  form ation o f  a earbonliim -cation* I t  ean be aeon j
from 'a  space model ‘o f  t h e ' in term ediate, complex th a t  the  chlorine j
a t o m  l i e s  very, "elo s #  to  'th e  aey^ketrlc . carbon atom# m a d  i t  i s  j
’th e re fo re  boneeilvable. th a t  eo rib in a tim  o f- th e  oarbemltm c&iton |
w ith ' the' ch lo rin e  anion might occur before raeem tsatioxi takes |
p lace*1’•" Further#"' when ah io ro su lph ina tes  and o h lo ro f exm  tee  |
a re  decomposed’in  th e  ' presence .of a t e r t i a r y  base # the  |
en te rin g  efcloro~£roup is  no longer covalently. lin k ed  but
e x is ts  ■ as a f r e e . ci*loi Inn anion* Ilcneo these na&ettans 
pi ©coed w ith  inversion  In fclio sane way as a l l  o th er ro a s t Ions 
whore the  e n te r in g  croup Is  .p resen t as an anion# , On the o th e r 
te n d , although the  Iso n o rlsa tio n  o f phenyl methylstvrbinyl £ -  
t  ©luonc s ulphin a t a i s  s im ila r  to tho  do o cmpo a11ion of these 
eldca¥osulphinatos and ©hlorofoMifcee in  th a t  thoro are  no ions 
p resen t in  the system , th is  ico& erisation  r e s u l t s  in  the 
form ation of an o p tim a lly .in a c tiv e  sulphono# I t  was con- 
eluded, t h a t . the phony Ice thy le u rb iry l  rad io  a l sep a ra tes  from 
the, j^tolncm ee x lp b ln o rsj. croup as n ca tio n  and then ixieon'hlnes 
j ? l t h ; i t # bu t. th a t  raeeui.m blen cooars owing to the  absence pf 
n e g a te s  ions which eouH 1 i^ \  itp w ith th e  cnfcically  a c tiv e  
.radio&l# ^ th is  . evidence,.,it Is  d i f f i c u l t  to  understand why, 
.if ,- th e  asymmetric ra d ic a l in  oh lorosu lp liinates and chior©* 
f r r r  ifcos sopor** *s as a earbonlun c a tio n , th e  ch lo rid e  Is., 
forrsed with, p r a c t ic a l ly  no m oom isation• ,
r-,.: -,;»•■•, .i* conceivable *» nt  sulphonates n ig h t a lso  re a c t w ith
c e r ta in  compounds w ithout in v e rs io n  provided th a t those eom~ 
rounds could heeore covnlaufcly linked* The re ac tio n s  of . 
su lphonates w ith  s a l t s  in  d is s o c ia tin g  so lv en ts  eeours in  th e  
presence of negative  io n s , d ip o le  a sso c ia tio n  tak as  p lace and 
the  re a c tio n  proceeds w ith  in v ers io n  o f configuration*  . I t  
ray  be..,possible, however* .to form an in term ed ia te  complex 
where t 1 a en te rin g  gro? p Ja . c o m la n tly  lin k ed  ,by ^ causing the 
.eulpbpnat© ,to. r e a c t ;w ith eorapounde o©nia5atng hydrogen, not
i n ' th e "io n ise d  "a * bu t '©©vmlontiy^ SinW d to  rmctf r  '
push &¥■ oxygen ©r idt'rogeh#'v:' : 'These -reac tions are  made possib le  
by th a : p # e u lia r ;/na tu re  of’: toydrogen* '; ,r •■:':;':--v vw
:■ cm *< '; years ■ th e ; pee I t  ion of/: hyf *** •* ^  in" i'tio Poirlo&i'© ■ *
Table • was:'"a1 ooh tih tia l• ebitro#1 o f © o rtx w w r?  sine i hydro j :n  
eouM'te-^regarded"as' a : lower'teaologrm :n iti -*#* b f tp j ?\ulrrla n t 
m t a l i '’- W ; ©f" the' tan lm lont fi&legens* * ItH the  development; 
o f ;' th # :e lo o tro k i^  theory  of val*ne*% however, the r e la t io n ^ *  
sMps^botwoon ' hydrogen M  the  o th e r: m lv& lan t ©laments baoaa# 
mheh: 5 :W :Z*owry bo in  tod out In  1915 (etna* rrf. In d *
Reviews #"'1913 y '¥o j 1*'43'J hydrogen 'is ** 'lotto in ' t h a t 1 i t  con - 
a t ta in - '*■ s t a b le - e o n f ig iu ^ t f c a f i t t e r  w ith  no e lec tro n s  yhiur £&v 
the  hydrogen io n : E ^  ' o^- w ith two ©lootrons*: as in  th e  hydrogen 
jsoloeulw-H1/-H#;" ";fho"hydrogan ion  isr d is tin g u ish ed  by "m o b ility ’* 
a a i  freedom v£© wander:fre n  one olootFOValeiit'bond to  an o th e r, 
w hile ■ th e  "•feyteag©n':» t i© a l  ronn iris " 'ir re v e rs ib ly  a tta ch e d  to  ' 
©net'duplet' of-^  th e ' e i ght 7' o f ' :t' tlie ' 
o th e r atom#-'" 'In  th e  ease -o f 'hydrogen* th e re ::eas"be a pr>o<* 
greasiV0';: ehsmge' 'from-' m ® r type  ‘o f ■ valency7 to  "the "o th e r* -  
d'':-a-pRulihg';©©n©l io^s '"that. 'th© hydro, ^  bond ih 'e ry s ta l '- " ^ ;"7" 
s t r u c t u r e s 'l a t h e ' " i i y d n s g n a  a m a y ;:-lose i t r " 7''':;7';"" 
eieotron^tb'atcm ia' -of darge"’e le c tro n ''a f f in i ty  such nn 'f lu o r in e ,  
oxygon te d 7 po ssib ly  nitrogeny-'and become'«tvsm a ll"p o s itiv a 'io n *  
This ion h a i : a" ■©©^ ©r&in&tsiosa 'number o f " two "''end 7oan7th e re fr„   ^
form" such groups ' a s ' i f  - § r £CM' : " in'"77"'7
anhydrous • ac ids and acids s a l t s  i t  can th e re fo re  be assumed
l i m i n e  fcy&ro£on ex is ts  m  a positive
.“by a eovalo--*- lin k  im a l l  other a expounds* n v ,
fh#^lim iting pm dliie jis  which daoid®' .-whetl^ r-'’polar or . 
'non»p^lai?;,ecmpo'TOd^ ars;fsm?3d fews boon '.discmsad ’bfc-Fajans *
I f  two ions o f opposite s i  171 approach c lo se ly  to  0no ano ther, 
each t r i l l  e a v j  a d is tu rbance  o f the e th e r1 s e lec tro n s  whon  
tha  d is tan ce  t e t m & n  them 1© stL fflelunbiy at-all* rnd i f  the 
d ls tan ca  i s  gpfiat enough the e lec tro n s  w il l .h e  d iv e rted  in to  
now o rb its ' a sso c ia ted  »*xth both  e le c tro n s  and thus w il l  ' 
pre&nca © covalen t linkage * such a oliange w ilt  depend 0a  
tho  a t t r a c t io n  o f tho p o s itiv a  ions fop o lo e tro n s and the  f i Tm* 
ness w ith  which thm ®  s lo e tro n s  a re  hold  t3j\ the* ncgatlv® ion* 
Xh, the e&s# of the positive ion fch<* fOHrmtlon of covalenciss 
is .favoured bj..a M r h  ehJBrr© small aige tW-dntensifcy
of tho o^ce^atl: f l a id  f a l l s  o f f  as th a  i . l  * * te r  o f the- ion 
ir.orcasea* Hmllar considerations- m s x 1 ^  1 *nXi#d todthia^i~$ 
.negative io n , sine® '.increasing-ehiargo' and: in c re a s in g -s i m T- 
hoth,-ta-1 &.looser, binding of- ^
-and, so- favour fchaxform ation of.;, ooiralanoias ."■ fhus ,••;■ thchten** 
dam  j': towards. th e  f  orm&fcien .-• o f :-.&oa*p0lar. err-nonnds •; Increases 
en :, p arsing  from fluorine-.' t o . iod ine  • wtm m  than©' i i l  an in c re a se 25 
X n .s lse , *ud frc ta-iod ine through... s e le n lm  to-.arsaniO: where kvi j  
there Is an increase in  eh&rgo* Ibe conditions-ifevourlhg* 
the,, product ion of p o la r o r nen~poi®r compounds when two' JLensn 
approach-aaeh o th e r can - th e re fo r# . :. b# • - s  ^w r  is  ad. as ‘follow s **'1
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I t  the d is to r t io n  o f the  trtolaoule Is'neglected#- the  moment o f 
Bvdronnn ch lo rid e  should he ©dual to  the product o f  one?jr * W  • *?n- »••- '
e le c tro n ic  charge a n d  the Irberjpoleeiiiar d istance*  ' f t o  @amo ■ 
w ould  he  t r u e  f o r  h y d ro g e n  b ro m id e  a n d  h y d ro g e n  i o d i d e ,  h u t  m  
th e i r  In te rred o cu la r distances- &r* g re a te r ,  t> o lr  stamsat* should
be gras ten# Smyth has shown th a t the ro ro n t o f the  hydrogen,
ch lo rid e  ro locu lo  Is g re a tly  decreased by tb<* s h i f t  o f I t s  
o u t e r  el f ctro-ic? t i n i e r  tk© a t t r a c t io n  o f  tho post 3 t i r e  e fia rg e  of 
t h e  hydrogen nucleus ard t h a t  these  e lec tro n s  a rc  r .o re  r i g i d l y  
be tin 1 fcn&rj th e re  In the Io 13 n© atom* O reator ease c f  dls-** 
pXaccnenl of t r e  e lec tro n s  rx>.:^3 ro so lh lo  gi*©st^r deorc&so in  
t h e  moment a s  th e .  r e s u l t  o f  a t t r a c t i o n ,  b y  t h e  h y d ro g en  nuclei! 
so th a t  the moment doorcases frow hy*rurgn ch lo rid e  through
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hydrogen bromide to  I ydro *on iodide* •.• • fh is  :1s a ls o  the o rd e r . ' 
in - th # •■ e©ri*espo33dliigV-oi?gsnle'’JialoSen ■ d e r iv a tiv e s  i r
k fire ^ e te t i i r l ty  -of t to  !i^i0g tn /.aoM a:;la^a1.ogons.tloii and 
reducing- re a c t io n s • i s ’ In  • the  r w i r s e  order,----of-v.their mcmont3# 
fh iis#i.fcydrogsn''"shlorlda- w ill , r&aofc w ith  an. jflcohol. only in,:,:, 
•the -presence o f ' doafdratJjag agents *vhy&rogsn' bromide r i l l  , 
%s#Eot: d a ; tfao ■ocddt' Wfiari^s hydrogen, iod ide re a c ts  r@ry ;w a i i l y  
I n  th e  cold#hw S im ila rly , l  ^ ro  en-.-shlori&s. cam o t b e  regarded 
ms a "reducing -agent ** hydrogen bromide. la v a  waak ®m-g w hile ce 
hy&rog-m Io d id e ' i s  ■ a t t r i n r  inducing cC(unt*.■■■"..,.. - in
•'Car Fa j  an* s:- th e o ry , '= tb s ' hydrogen: l m r  owing' to.- I t s ;.minute 
;sisa.r : -should deoriin& ta w ith  extreme ease* and. Indeed-it:dLs 
raouhtful:- how f a r  an -unselvatad iom e&n e x is t  in  \aa- .associa ted  
■ so lv en t* ''' - ;f t o s ' inn 'e f f e c t  o f'm ix ing  hydrogen -chloride: with? 
"water ••Is: merely to  enable the  hydrogen ion-.to coordinate- w ith  
a' w ater m olecule* so th a t  th e  io n ised  m eld. i s  r e a l ly  an 
io n ised  m tm lw ti -sa lt *•■ ■ v -.v; • o ■■-■:■- -.■:^ h . v - n - n
; ' EClVIi 0 ^ = * C ^ 1 -^
■ C - n X / f  . ; - . , '  :T . - i . . ' n .  ?■■ . ; ; . . •  ■ .;. H  ... •". ■■:■ 'v d \ - v ; ; :... "/■''■■' 1 ? / - ; ; V O ' - , , , ; , ■*■■>?.
a h - u  Tim power "of a *pn'ogen atom, to  a c t a s  accep te r - v a r ie s  
3t0 ■ a •■ marked degree w ith  th e  p o sitio n .-in  the P eriod ic  fa b le  
of the  atom ,to  which i t  i s  a lready  combined#,. I t  i s  w ell 
known th a t  th e  hydrogen in  C*H eannot' a c t  as accep ter*  in  ■ 
K*fi • i t  does so re lu e ta n tly  and in  cwh and 1M! w r y  r e a d i ly •
"jXa the same way the coo rd ina ting  power vo.f' hydrogen; i s ; much;:lt;
timri..ln X*e*f its . eooM i& atlng ^increases-...^
asnX ohanges t i 'c n  m&;esrli.er^t'0;,.& ia to p  ;group.vin t l : i s .  f i r s t s  
periody': 03?, w lth in . a glirm.; group from  .-.the ; soeend/: period  ■ %o I
- t t o  i l r s i t  * a- in  .othsr. woMs # ■ .its'- eooMin&iirtg power toere iisos j
stSatho mmmnt-:of- X-H 'iiv.wiileti. hydrogen. i s  .always p o s it iv e , ^  •
■ . ■ ■ ■ '  i
increases*  ■ i s : to; sine© i f  tlia form ation i
o f  a, oeor&lnate lin lr  co n s is ts  1st th e  hydrogen ts itin g  a sM?®. j
iia a jp x r of. tmshstrod e lec tro n s  o f  f^o th o r atom, i t  w il l  da so  . j 
the  i/.cno isa llX y  the  sm aller to* i t  lire charge o f  th is  atom* |
: ■ , -  : -: ; .- : > ■ - . - ■ ■ ■ :  I
•'* . : . " ■ .-i. ' > v • • . • • ■'.. •■ r  •• ■'.. ' . t. j
Vhis /TO rlaH oi *i th o .c o o riin u tln g  pc/mi* o f hydrogan . j
.: ■ '' :.. I
■provides, a  possiM a explanation  of the re ac tio n s  of/3 -h u ty l
^si£Lplisnatt with. H y d ro u s  molds un i w ith  p r im ry  and
aoeoiida^'aminos'# mnd^also : p o s i to ly "#■■'"gonsrsl ^ p la m fc io n  o f a
the re&oilons o f . eulp.iorafcea w itoM X tsi -in -slooiioiie
tions*" ::J' .';y';:: ' ■;• a;v ai-mm:.--:v: •,, :; %-■:/; - ■. |
,v... . .. ' ' I
v;:to  i t  ;ean m n  ho -m on  t h a t ' tho  In te f& e ttm • 6 f  t ;  sulphon&te
;
w ith 'G?' soeonct&ry O&minsnor-with m  anhydrous.:.03tr~
b0s7 llo  r.aoid ■m|‘ 'proseed'----^
atoms- o f thas@ > t   ^nmds w ith  t o r  e atom o f the  e s t e r
H i l l  r i . ,  ^  : ,  . ..
H.#0*30 Oyfy B0*8O, 0W%*
\   ^ 0 # /
,: .. fl.KK1   .    •!.' .00 . R1
I t r l s  's ig n if ic a n t th a t  le^v i re ac tio n s  e ltoo r-p roceed ;w ithou t 
in ro ro ioh  oi?:r e s u l t  in  cc:.p» ». reoo& isat to n • '-; .• :f  h#'• $03ait&XI** 
t i e s  again  a r i s e ,  m  w ith the  ohloro&ulphtn&t&ar and '
eh lo ro fc rea te s  $ th a t  the asyottetrio  F a iis  a 1 w ill separa te  
e i th e r  m  a e&hion o r  aa an  a n ltn , and s im ila r  considera tions 
ean be applied* I f  a e&rbonlum. tm lv n .is . formed* then  "the ■ 
eorplox nuat doconpvse a a' th a t  the coo rd ina ting  hydrogen 
a te a  xmsl t&ko wlili i t  the two n tm t r o m  with, which i t  
fo r m  a o w a lo n t l in k  w ith  the n itro g en  atom o f-the 'am ine  o r 
w ith  th e  "oxygon a te a  of the earbexyli© group* -'
7. h ,. ’. ■
OH H 0Rrt II
,C/: 77:,7,,^,7 ■■■-- C*
/  *\
- .: C> " 9 *SCa *V V  -
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Ho re a c t  1 one are  teown in  which hydrogen a ttach ed  to  n itro g en  
O r to . o x y g e n ' v w n m ^ m " a ~ negative  i o n #  ; - i n  the
?e&atlona ,.©f halogens. a tta c h e d :. to  -.nitrogen* as in ' th e  
en lara  win 11 and eysr i  Imll&ea *••• where -the' halogen ' has 
presiinahiy, a stronco? e leo tro n  a f f in i ty  th&ii th e  n itro g en  
a*o , ,?the  "h&ipgou u su a lly  .-roasts a t  a p o s it iv e  i m  m i  leave* 
a n eg a tiv e ly  ©barged. n i t  c^gD i a** u  f.
e*g# ":.a fibjBs? H- B0*s5*%E7 —> * * v ®,?3* 0 B
■a-
</(
■ .. hkh  .■ i 'E r
Zftreovor* th e  in te ra c tio n  o f p ip e rid in e  tuu u i a lkyl, jj* 
fcolaouerilphonr.fo also y ie ld s , boa ides the alky l pipsridi&e*
a sttH  g u a it lly  of the alcohol *,  ^ antua l In sign  and
magnitude of ro ta to ry  power# as w ell &c the  jj*fc©lts©nosni~'"' ' f 
phony 1 d e r iv a tiv e  of piperidine*-' in d ic a tin g  th a t ' .the hydrogen 
has again  been removed .as a p o s itiv e  ion "lathing "a negative**- 
Xy charged n itro g en  ntcssi** . '"■ V g-p^w- 
..■7, ' ; 5 ' ...,■ jr
i:„ 0 . ^ 0 . ~,r y -  ^ + “s '
f h i i  re lic tio n  is  's im ila r  t o ' the aXaohoXyais - which occurs ::t©
■ sens o c ta n t I r r  the  '• in te rac tion  -:'Of a '.stdpfcon&td ' mid sh■-■alcoholi1
.=■■., —  ■ -  g . . , , ,  :. -.;• : ..... . . . .  - ■ 7 7 , : ,  , , , ,  ,, 7 , 7 , , , ^
1 .  r ' i | ^ S * ’o7i^  > H0H + S to M ^ O ^
h ' " o a t, :
V  ‘ _ ' v
r- ■ ’•;.; -;. '■ ■ ■ . - ■ .
On- the o th e r hand, i f  the  mjwm®trl%: ra d ic a l sep a ra tes  
m  a cation*  th e n . th e  complex ru e i d*?*esT©V5 so th a t  t h e ' 
n itro g en  atari o f the ooilro rrd  t> t e s to r  oxygen atom o f fcho 
oarbos^llo  a©id become’ anionic m i  the  coord ina ting  hydrogen *
atoii sep a ra tes  as a cation* ' :
I  0H?i H
IX ' s \ + /  " v /0
cs h {p s % r ° ? h  : . p p s  ’
(a) R?S H+ Cb) Hho.o S
70 From .-a-,: space .model'.-of -the in te rre d * a ts  cowpt^; formed'-
£roii■.; fcie .suXpnonat® and p ip c r ld in o , 5 t appeared th a t the
00*
n i t r o g d n i  a t o m , ; d u r i n g  $&© p h a s e  * o f .  J L ts .; f r e o
sin g le  bond i t  to hydrogen* came oxscieilngly-oiose to
t h e  e o y r x ic t r i e - o e r b o a  a  bon* fir* 3 i t  . I s  f o s s i b l a * ., t h e r e f o r e  *
,iLob the .reaction ray prcmod vjjn tha- ■,£owatlori of: a -©arbcninm 
n a t i o n  a r J  y e t  n o t  bo a t t e n d e d  b y  r a o e n ls & tto r i  a s  o co u rn o d  
In  tv© ’iacnerls& tlen o f phenyls *b lylonrbinyl j^telinsosulpUixv* 
a tea* . * •
,- * t :v.A.'fw.v exs&aples .• are;, known where..-.the ^nitrogeniatoss se^r& tee  
as a n outral ,& m $ im l , •: but M ve2*thole®s.:d t  , read ily  pieka^up 
two o loetrm e end, thua .rae^iires .a ns^Jfciv©.obargo# For. example* 
.ehloresd&e -T w ill  dlseoalate.vto *iw© a:'. neutral. p^toluonojral** 
..phonic 1 a© ^rad ical|vV:y , , 7,;: r ,-w777a sn w 7777777;
■■■:.;:7h 3 - 0 i ,  toK;-* !) ' 0 - ! ,
U  - -.. -i ’■ ■ W- ' ■'■ ^ -i" Vi ' 9 ' ™f™ #4*0*'
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$he :nitro.gen.atoi3-'eto then  reessplete. ifcaa o c te t  - a t  ■" t  hm" oxponso of# 
fo r  • example * - one - o f  ■ the? two H o n e  - p a i r s , o f .:/ ole©  tro n s - preionb in - 
tv s  valency sh e lln o f  '■the 'Sm lpM rM tos-of va .tM oether*7with->'v 
r f e r m t l o s i :..©.£ .a r a e m i x p o l a r  d o u b l e -  b r n d  # 7 : - v f ' 7777777  7 7 7 : 7 7 7 ;,  7: 7-7 -
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gho I n t e r a c t i o n  o f 6y3-butyl i^toluoreeulpfcKiafco w ith  
r r J k " f r e n s  c e r b o x y l i ©  a c i d s *  b o v . w o r *  y i o X d r l ^ ~ a a t y l  o c t e r s  
im isU  ware o p ti^ s l ly  inaofciva*. For oxanpie, d~/^-butyX p-*
ci* ■
teluer^sulphonat# reacted .with benzoic acid ©nd g&¥© m  optical-*
bontence# * 5oi rci optically active 
benzoate was ff ir r 's l  w ith  an oqpimolecul&r proportion, 
of rt» tc lueneselphen is asM  the e o la tio n  darkened ra p id ly  and ■
' bonsole told eeparated In long noodles# Ko^^bufcyl bonsoate 
was isolated from the reaction mixture and* prearaably* the 
y^^butyl rascal load boon eliminated as butyleno * Optically
aptl-v©^bttfcyl bonacate heated in a similar way with an e'»ui~ 
molecular; .prepertim. of bcnsoie acid was roecmsscd with its 
rotatory , power.- unchanged* Xb eon;therefore ho concluded' that 
when excess bens ole acid reacts with &^~butyl jwtoluenesul** 
phoimte .the optically aetiir* radical separates as a eat Ion 
which than eomhina^  with the bonseate ions*
f  .: C7 ?% s 3 2  .B .C ^ S g  . H O .G O .G g S g  ^  G / T , ‘ , 0 0 , 0 ^ ’.  I t  O . C ^ . C y U y
. . .  . . .  ' ’V •■'• ”" :! 
The'y#*butyX- -bensoute thus formed; is • then acted on,, by ,the-- sul^y, j
,... ■ . I
phonic acid* the 'butyl radical again ■■separating -aa eation. i:p ]
whieh is- partly lost- as butylene and partly... reconverted into the I
bensbate by the e^eoss bensoici acid.-present* Clne©-.meh:re* ' !jj
action"is■ meompml^d h j  a oertain■•■amotmf ofh'raeemisation'f.-.the.-- j
♦/ .7 ' ;b
y#>tebyl • bento®to finally obtained is :'optioally. inaeti¥e#-
interaction of d~/$#»butyl ,gpt©luenesulphonate....with3 * * 
axdiydrous formic mold also yielded an • ©ptically.:inaoti¥e‘-pradue%.; 
in -th ii^asey 3 « # b u ty i formate*' ;=,-vv p:iv7./- ^
;':' - I t ;i8'-‘'-eoncelv&bt© th a t  the  ^ .reac tio n s 'o f,p*t©luenesuXphenat€»w***
with salts"in alcoholic- solution, proceed ^ia.fcha-coordination of
achydrogen - ion" with: the m  tor - molecule *a •. free hydrogen;-, Iona ■
womld'-rialiiy"'be'produced in"the .system by fcho In teraction ., o f 
th e ssu lphonate ' w ith ' e th y l alcohol# I f  the reacting s a l t  Is 
so lu b le  irt:'e th y l' a lco h o l, then f re e  ac id  Ions w ill  also be 
present*■■-■'■■■■'In e f f e c t ,  P a so lu tion  w ill be a d ilu te  solution 
of -the free' &cld;with the ac id  present in  the dissociated  state* 
Association witlx the sulphonie- e s te r molecule w ill than occur* 
and on coordlr ttlo n  of the hydrogen Ion and subsequent removal j 
o f the" st&phonoxy group* tlcey3 ~ butyl e a te r  w ill be produced . \
with "Inversion of co n fig u ra tio n « The v e lo c ity  of such a j
reaction" w ill '1 th e re fo re  depend to a large extent on'the die* j 
sociatIon:constant of the acid* j
f h l& suggestion provides an explanation of the narked 
differences, in.,,the ra tes of in te rac tion  ofy$-butyl: o~toluene- 
sulphonate w ith m etallic s a lts  noticed*' The reactions with .{ 
potassium'thiooyanato and selunocyanatc proceeded very.readily* j 
the  f la s k -"b^ir^ filled "  with a so lid  m ss of • ■w h iie ::;,c r y s t a l i o f  j
, •. •- ••••■ ■ :' v I I
potassium"£-'tolu^nesulphonate a f te r  heating the mixture fo r ! 
about th ir ty  minutes - on a water bath* The product was In 
each case obtained in  very, .good -yield and:;only a small quantity  
of/3 **bubyl ethyl ether was obtained as a byproduct# •'• - The 
reaction  with potassium iodide also proceeded w ith great ease* 
Potassiua-acetate and'bensoato reacted ra th e r less  readily* 
a gelatinous mass which was f i r s t  formed giving place to a 
c r y s ta l l in e  p rec ip ita te  on continued boiling# The este rs  / .  ,, 
were obtained in good y ie ld  but a la rger quantity e f^ -b u t*  1~ 
e th y l ether was obtained* On the o th e r hand, p rac tica lly  no
OS*
re a c tio n  pnm xrred w ith; potassium  ■exanide.. and^potaafiiam^plitMls*' 
■ mid© *:.-v:■ .F urtherf ■ while ebh$:l pui1 fi-h a ty l, Mlc&hol$ and . ptor& l 
"reacted- mfe&lly:. w ith  the .'sn ip  It, A** U f p h tM U n id a , t  rrrn  "Id© 
•and ^tolvw aftilplionaiidde- 414 not. r e a c t  .mden.th© co n d itio n s , 
•:irlod* -;--v : 9 r m .th e  ^ *iiy ..:quailtrt,£iy© f a u l t s  .o f ;£heso e r ro r  i~ 
:men£s :It:'; appears. .;£h&£-r©aotIoa3;.fbotw©©n;Sulph.ona.toa. end m sta l- 
4 4 c  " sa lts  in  ; Oth^ rX • alcohol- so lu tion . ©a tlx# s tre n g th  o f
i VA f^ Id 'f ro n  w hich-the s a lt ,  i s  derived^ although I t  i s  
v*> *■ ubtadly infXuenced h j  the  s o lu b ili t ie s ;  o f the  s a l t s  In  tlx# 
so lvent*  fa b le  I I I  gives th e  d is s o o la t le a .emsfc&iits o f 
■?s.oroo of- th ese  ac ids i**
f a b l e 'm
Acid, Juojsr ’ Bate o f  - re a c tio n  
a p p r o x *  ■
t:i S C ! f i l l #  E B r *  s t r o n g  © o l d s * l i o n e t  v a r ^ r  r e a d i l y
A cetic 
Bone o le
in|
Hicmol
180.000. je 10*10 )
60.000.000 x  10 
IS X 1 0 * * 1 0
1*3 X  IP' *10
nA Beaet Im n  read ily
f r a o t ie a l ly  no r#~
■ n a t i o n  •
B easts re a d ily  ■• prch* 
b a b l j r  © w in g  t o  h i g h  
concentration
I t  appears th a t  rhon  th e  hydrogen ion f a l l s
below a c e r ta in  l im i t# _ l i t t l e  o r  m  re a c tio n  ' occurs * b.-■•BslW 
th is  l im it  th e  h | l u uc i  la  cov&len&ly lin k ed  as in  ihc-isunlne#. 
and a lco h o ls  and re a c tio n  proceeds re a d ily  coo rd ina tion  of' 
th e  hydrogen a t  om w ith  the  s'ulphon&fce as before* In  'those  
re a c tio n s  th e re  i s  a  high e m e e n tn a tim  o f  p o te n tia l  hydrogen 
Ions*
- -fwo <.1 'conclusions : can bo drawn from th i s  work*
Enactions which proceed r t t h  Inversion  tak# p lace  in  th e  
presehc© e f ■■.■tvz" anions and hydrogen cations (a ) ,  while ra** 
a c tio n s ‘'which';proceed w ith o u t’’invers io n  a re  po ssib ly  the  r e s u l t  
of ■■■the :deef -  ^ a itlcm  o f ■„ the • complex prodmoed h j  th e  eoordina^ 
--two compomds ■ by manna o f a hydrogen atom which i s  
eO valon tly -linked  to  ©ti#.of them* ..'(b)*
Y r f c s  .  l ’ l  :---- > T ,  O^B / h i
X? X X>
A version :
{o) ■ A V A N. - *■
B - ^ e  ~  X '  . B - ^ C : -  HE -*-■ H X
IK" ■ ,. I .. . .. . H
' ■ - E S - H
no In v e rs io n
i i: EXPSRETENTALV
C am ereial"' secondary''"butyl alcohol'w as d ried  over 
successive''’'q u a n titie s  of f r e s h l y  fused v p o tasa taa  carbonate and 
was’"! then  ca re fu lly ' ''f ra c tio n a ted ^ -th e” l iq u id  "bo iling  a t 97~99°C * 
being co lle c ted  ^ separately"' a n d th e n 1' used"' fo r  subsequent" : ' V' v' 
experiments*'""''"' ' ' p ■■ - ■ * -
H esolution of m ethylethvlc& rhinol*,. ,* ^ n , / :
fiirnrnnii.innni u r n m i  ■         n .im i*  r  rummr. i. i.*AW, n.i.uM.i.wiir..nV    ntmrn t* ii-nrrrTiTni(iii i i - n r 4rr ' '
: ;y<J-Butyi hydrogen p h th a la te  .was .-.prepared-.••by the, method. 
deseribedT by.fickard  and t ea ja n  (1*0*3* r 1911,. 29*/;45* ), . .with a 
few s l ig h t  m odifications* ,Bqulmoleoular .proportions,,.of/^y -;tt
'B utanol, (500 g*) and ?phthallc....anhydride,,{1000, g*} were > heated 
under.' reflux,, on. a boiling,, water ba th ..f o r , about 48 hours • .  The , 
o ily , product -. was ...then, poured in to  f  our l i tr e s ,,  of ■;water ■;and,,; 
s t i r r e d  ,v igorously  .by means of. a 'mechanical a t i r r e r .*,■,.-./After 
f i f te e n  m inutes, a q u an tity  of .crushed ice  was added,and the 
s t ir r in g ,:  cpntinued, unt 1.1, the ..hydrogen■; ph tha la te , s o l id i f ie d #,
The'.hydrogen phtlialatewas.,,'thus...obtained *s a coarse..white
powder ’which was ,removed -by; f . l i t r a t  ion , r,washed, w .ith ,w aterand ,
o ' 'spread on. porous p la te s  ■ to  dry*//,, ,:It.ythen had m*p*,55.:, /  and 
osup*56-57., a f te r  . r e e ry s ta l l i8aDio2i,from  ,a,sm all,.quantity -of. 
methylene, .chloride* The acid, p h th a la te ,m*p*55°.-w asfound -to 
be .s u f f ic ie n tly , pure; fo r  - .re solution-.by, means of ; brucine * , /  • 
y/? -Butyl...hydrogen ph tlia la te .,(2 m ols*) urns d is so lv e d .in  * 
acetone, (.2,- . l i t r e s ) and h e a te d ',to :b o i l in g ,o n *■& water--hath*,';u .*:\r
se*,
• b r u c in e  (2  m o la ) :.wae th e n  . a d d e d -.to  m a l l  *. i a n f c l t im  
, andqifc# K i x t i m  shaken* -n lb  eas then boated -under r e f l u x ' fo r  
About o;\u hour end l p f p  ; to,, rnotr  , f lia ;.firft.ex ^p ,.;e f b
crysb&la obtained vm$;: yeerystaXllBod e if/s. XU t  ii .0 S' ,■ fro u  not/iyl 
aleolxol-and;s tbieri;:ga^^opf{^aIlyvpu3^-d^^pb\ityX, IxydPOgau phbhal&tc*
, A fte r t;ork in g  up the mother l iq u o rs , u to t a l  y ie ld  o f ,35"grsms • 
'.of IvfUy rc tlv o  ^rcgeao||mtM lato ‘ was obtained 
From tlm mBoZut ion o f 740 g m s. o f ^ b a t y l  hydrogen'phthalate}-0
' • ’ <;> ;'U - V: I k w :0 p./-,., 1 /
£"19 gma# of o p t ic a l ly  pure hydrogen phthalat©  woio obtained 
w itli / c sf C0°+39,80Oj;,5' ^ 7 r0t  4 7 ,5 0 ° / 2 ^ ° ° +  s i . o i ^ ' l n£*<*. W; ’ f% f* w mm #*#>•-• $■#**.5  ^ *w* trne.ft ft2 <r O,X. ‘ , '4 ■'> . UC~Q*jL £,
etftyi& leohol' so lu tion  (0 *  5*000)* c Tim sodtea s a l t 'o f  d~ ' 
y^-butyl; hydrogen; jhtlmlat© ;w&% .prepared, by - neutral i s  lug... the ao id  
e s te r  with .nodiuu cai;boiiat©:,eolu tions ■ evaporating t 0 .4 xyaeoe...:-v,,ir 
and.;e;ttresting the residue .^ ith :hot ,;:aleohol* On. .standing, the  
alee hollo  so lu tio n 1 deposited  .long .needle s h a p e d ,  crysta ls:/ with 
/S<70';>  5 0 ,4 lt: .-y % 7 20°+, 51.9IU 60 ,70°in  attayl' wJOO 5401" ■' ■'■- ' *“4359
a lco h o lic  so lu tio n  (0 * 5*020)*
**»*
d-y$ -  butanol i:an obtained by m m l:zg  8X3 gm s * - o f d-y^^l/atyl
hydrogen phth&l&to w ith  a concentrated  so lu tio n  of sodloh............
hydroxide "(100 gr* 3&0;£ in  200 ee* w ater) tail then  removing the 
f re e  a le  olio 1 by uouna of a crarronfc of n tc ic  * ' fho acyaooua
d i s t i l l a t e  was*sa lte d  out’ w ith  potassium  carboxm o, end the 
alcoho l separated* Any rega in ing  alcohol" w a s  ex tra c te d  ..'from' . 
the a q u e o u s  so lu tio n  w ith e th e r ,  & e  e th e reaL e x tra s b ' a d d e d 'to  
the f i r o t  q u an tity  of a lcohol .and th e  whole d ried  over ' successive 
g m l l  liraan titleV  o f *£usea . o las. ieia carbonate and f in a l ly  "over
8 7 *
fused barium oxidey3*Bnfeanol forms a eons tau t b o ilin g ’mixture 
\ i t ’i etLer *»t 84°G and with water a t 04°0. From th is  
experiment, 53 grins* of d-/3 -bu tano l \ ere obtained b*p. 99-100°, 
0*803, 1.3954* The following values fo r  the op tical
ro ta to ry  power under.various conditions were observed***
20® 20® 20° 2 4 0. Homogeneous /oA Ithyi a lcoho l., /c x v , Ether, Potassium
(1 s 0*5) A Solution {J t l )  ■ solution s a lt  in  dry
Cc=4 $p2) : , (/tm 1} ether, >.
•: ( C -  5 .0 0 0 )
* 5.59 0*75° f  0.59 (/» 1)
f  6^ *6 1 ., / /;:. ,^ , f ;o,9o + i t 05 ;.. ; t  0 . 7 5
f  ,11*00 .: f.1 .43  . ■ ;  * 1*85,; + 1.19,
The;residual 'mother liq u o rs;fro® -the resolution were con­
centrated and decomposed and the ..part ta l ly  active, laevorotatory 
phthalate , extracted*, ; In  th is  manner, A -butanol ’ 118 g* ) 1
w i t h **,. 4,76° {3; ■» 1) was obtained from l*y3 -butyl
^  *1 n O  _  .
hydrogen, phthalate (658 g*) w ith /  oc7 : -  17*0 # - - •. ■ -■> ■’-■ ’ .. "“5461
Prepara lio n ' of B u ty l' p-Tolueneaulphonate * ; 'Method I « Finely 
powdered to luene sulphonyl c h lo r id e (.19. g . ) was"added in  small 
quantities to a solution containingy^-outand (7 . 4  g«} and 
pyridine ( 9 g . ) cooled in a fre ez in g  m ix ture, and shaken • 
vigorously* , A th ic k  w h ite . p re c ip ita te  'separated and was le f t  
fo r 12 hours. Water was then added and t r a 'o i ly  layer' which 
separated’was extracted.w ith ether* : The ethereaL ex tract was 
washed with d ilu te  hydroch loric  acid, waiei* ai d dried w ith 
potassium carbonate* After removal of the e ther, the residue 
was h is  tilled*  " It 15 ms, decomposition" soon occurred,' but ' a t
0»1 mm. a few-drops o f a co lo u rless  d ls t l l lc t©  were- obtained 
before decomposition occurred# .... This d i s t i l l a t e  so lid  i f  led  
a f t e r ' standing a few’minutes and was so lno lo  la  d i lu te  sodium 
earbom t#^so lu tion ,-; and.ttbereforor;probably:, c b a s is te d 'd liio f  o f
Is-tolueAo.sulphonic>acid*.:' --It -wac 00aeluded, t h a t , theyS -b u ty l 
^-tolueneaUlphon&te -form edcontained im p u ritie s  AVfcic caxsed 
the e s te r  to ^ecfeposc.iwheii-distiXlod* ■ -
Method I I .  yg-.dutanoi (1 mdi* J'-’was•. refXtxxod w ith  o lu jne- 
sulphonyl o b lo rid c '' i a  d r y  ethereaT s o lu t i o n "’ I n ' th e  p re s e n c e  of 
potassium c a r b o n a te  f o r  ';3 :hDuj:i5# I A fter remo* i n * most of th© 
e t h e r ,  j? ~ te l i te h a s u ip h o n y l ' e h lo r I d #  ia#p« ''65 s e p a r a t e d .  llo r e ­
a c t i o n  a p p e a re d  t o  have" tabon p lace♦ '"'. ' ' ' - 7 :/ ‘v -d^-
Kethod I I I ,  Potassium, s h o t  (4  g * } was covered w ith, dry  o ther 
I n  a  f la c lc  f i t t e d  w i th  a re f lu x  condenser, an d /3 -bu tano l (Q g*) 
was added  slowly* when t h e  potassium had  com pletely d i s s o l v e d ,  
n-to luonesu lphony l' ch lo ride  (19 g*.) was' added' In s n a i l  quantities 
a t  a time I n  a f i n e l y  ground - condition# - A v ig o ro u s  re a c tio n  
occurred* A f t e r  s ta n d in g  f o r .  12 hours* c a rb o n  dioxide was
p a s s e d  through the m ixture an d  w a te r  was then  added* The
e th e re a l e x t r a c t  was w ashed  a n d - d r i e d  o v e r  fused p o ta s s iu m  t 
c a rb o n a te *  On, removing t s e e th e r,' an attem pt was t  a to  
d i s t i l  t h e  residue  I n  a' high vac\mm$ b u t . decomposition ^ e t : in  '
b e f o r e  any  d i s t i l l a t e  w as o b ta in e d *  ' i t  w as concluded th a t  t h e
jj-to luenosulphouie e s t e r  obtained' by' t h i s  m eth o d ' was to o  im pure  
t o  d i s t i l  w i th o u t 'd e c o m p o s i t io n * ''
Method IV* - /3  -B utyl B-toluenesulphonat© was prepared by  the 
ox idation  of ^ - b u ty l  £ -to luenssu l? liin .a te .
GGa#
P r e p a r a t io n  o f  p - t o l i i o i i a s n lp l i l i t f l  . e h lo r M o *
iw t .:j^ o lu e m tu lp h to lo ,  &oM was..,.prepared by a c id ify in g  
an.. aqp&cmft,,, so lu tio n  o f , apdiua. .^toluontsulphinafe©  
{suppXieiLby i.ccsrs# .Foots) w ith  hydrochloric  o r d i lu te  
su lphuric  acid# * A-folmonostilpblnyl eh lo rido  \txb p ro - 
pared when requ ired  by H iM itcli and m i l e s 1 method {Far** 
1003, 41* 4113; HiMIUh* J*1OX0, 07* 0333*) Thionyl 
chloride .{X,«vl &ol&») {which had boon d is t i l le d  over 
■qpfinolpx®, linseed  o il. ca t beeswax and was water-white 
la  appearanco) m s  d lo r o lT In  an equal volume of dry 
e th e r  and n -ta luenccu lp liiitie  ac id  {X mol*) was added 
gradually w ith dialing# Uica a l l  the a d d  had dissolved* 
tho m ixture W ^  It** V ir Xi X fc ,n tl7 # ’W^iw-X t i l  r/iaos war# no longer 
evolved* !Tha ether and excess fchiorxyl chloride wore
ovod i n  it. vacuum  a t r t h B  o r d i n a r y  t e n p o m t u r o ,  end  
th o  o i l y  r c d t o v  1 o d i e  s o lv e d  I n  l i g h t  p c tro lc ts s *  The 
s o l u t i o n  was U*i»a f i l t e r e d  f r o : ,  th o  s m a l l  q u a n t i t y  o f  
w h i te  s o l i d  v d iich  was p r e c i p i t a t e d  an d  th e n  s u b je c t e d  t o  
a  vacuum  a t  o r d in a r y  te m p c ra tu j  o f o r  a t  l e a s t  s i x  h o i r u ,  
n-Tolucnoeuxphinyl ch lo rid e  thon remained an a c le a r  
y e llo w  o i l*
'89*
hre *a *t *t*a r  f  Jh»'AX.yX p * * ' n e u r a l ■
* ^ h i r i  X* u^doXaeaoculrLto/X ch lc rid u  (FI f * ) t o  ©fe*fcr'(X0nc<&.)
res aLSd to a mixture ofy^-hutanoX (10 r>) In other. Co w *) ;. 
oom talnlrqj t^ihyC^oaB p o L e r in n  ecxbonavo (10  f* )* ** £ > n tl3
e £ £ z ecunee of c-mboa 4ionic e toot* place thiich l a steel several 
Lours. a f  fcu* *A vetoo wne.ciddc-d ami ine ^ o t^ ro h i’ Imyer
vvO ucpmratuO* u . si cd with actu r and dried over potassium 
eerbowuto* aift,r r ♦.:»ovx l  o f th&.;>ethorj:- th© -roiMnalayellcw^dmd'. 
o i l  c i  di^\:41L d* In a high v* * #v1 LLn h  coonlde? aolo
d a ru e lr^  occmrwd* y(?<oU;:/l 0 0 3  obtained
ca a colc t;di so It?.: aid {:'! g# )* mo* C '*-Jh° mad 7/UOCbO#
Ihu r,sldaLL olxcli Car m ail noo I I 0 0 11 ..at.a:,lxlgLerv:t»peratui*o. 
onu uegoaiimd orysta lj on cooling* drgd. .y pmum'mC ;m -g.r,.a ■:.d-.-oa
d o to r ’1 XX. .• ^5-ButyX jwtoluoncsuXy£timt©ywas1 a ls o  ''p repared: % ’;
gjiiitoallf M ding jy*i 'tu rccJlp J,n, 1 c  IorM©-:'{30 
s o lu t io n tof/#-lufc.4nol (1 : *) l i  v ^ t d l v r -{1*, ;n )  00.4^:1 in  a
freezing mixture, m d i e  II J nor i $ n **0 * t * ■Mcl.od:';and tM  o il. 
mhl.eh;;isopikmtod.;:^as with, :eti^r*a^ ytVj >cul a t tr a c t
%m. tiiOroAgdly: '?ms&&&i wltosr&tgr*> dllut© hydrochloric ncid* 
uaki&r* aX lm toso& i^ cmrbomt©/ solution-©nd’:whtor# tm" a e  tiwn 
cirl-ml ov«r.‘pottos im  '. c&rbon&t©#':, Ttm wis r e  emd :iX Las
■ roc Ida# LliSbiXIwd In  a i n ^ i T w u ^ ; ^ ' /3 «*Bubyl •i;2*totoehest^lpliii- .
".. ■ ' *?  ^ <^ 0. '■■•:'. ■. . •.xiain (XG gi). was obtalw d -a****,! * O-fe.vsy W'* •
Lua D-buty 1 1oXmem’SUlpM rato cotnlftM  In--o nth tm nvn im t
was mixed m z i \  ' f m .Ilea* - tM  Lson-daad:d^ 1,5252;,:'d^3' 1 .085, 
tlV**'' 1* COG * : Found: ;; 0*62.2^, :;-E; y.7-.Q ;^: '::':'Gix Hi602’^  :':v‘-:'
f te  •dxs&eraofci.on,
v ’ !'v ■  . * ’ a -
of c ? * » d * t e |  1 « ote) xuid
cblorido i t  v * n .£** '*-1 te  : \ i l l  tec* t e l  * te£7°*
,£«.7;h,+ a  :>' , £<z 7,'.’\+  i- 'w '* 1 ( I » o<-*5 3a t iu  ’i~ ' / n u u
’ .os* z ¥ t e  ♦ w r ? °  t a
'sM -ya
eteyiteX ootel telteXm* (JT ^ !)♦ . ^ v : , :, , ; r :.,.=;
•,: *,:d^~l/K7X ^toXu,. :*uo Jixi> prcpciroi fveu %tm sulpMn&t
ooter oxidation l:\ nxatete av ia tion . Jut;*! ^fcoluon#** ,7 
' - ’'n : «. ,^-wO •, , *** ’ te-te"ssmiltemte £jk  „<te + sV'G * (CO g*} wno c isoo lo te  3a BmtmmXXK^ aX,.', -X ■' '■ <‘^ ,a£XjL ..••■.•; : ; ., '■.• ■.;.Vv:-v:. ,-y -;■ . '■;,■•:? S- ■.? ‘’y-?: '. ':/S 5 X X
CXOO_0 f*|* ■• Water nmo nM®5 to  pro&uc© iaoipioo.t elcsxclinoss- mM,
m x X X X .  a - : ; -  -X. .• •■-■■'-■■-■ ■■.■;■ " ■' ■:■.■ v:, ~ •: .-.■■•■■. ■■■■,- ;■:• ■ .■ :■ \ :;..v r  ,. ., ; y - : ;
2aaaia#iaa j ’iX i te te j te  g.*} worn dissolve*! ia wte so lu tia i*  f te  
tex txro  s i i  s t ir re d  'i?lior0 t» l f .. teiile f te e l f  red., p o ta ss iw  
jx^manganate (£0 g*| m i  M te i slo^X^* a l i t t l e  lee 'toeing -added 
I f  cd<s -o : » liO'c a  -teaXoA, V  tee. solution* 'nm w$mmxmn%l^ 
colorrte% > v\ teteteC  *?U4 taw a „n tete3* uni i:ul tear cliaild# 
was. paired la  u n ti l  ta t  BaBgi i^ono miMi ju s t 4iss«lV©d#.. ,fli@ . . .  . . .
so lu tion  ts s  tdoa « tm t5tod  w&bh etimr. mad muted witli water
a , l a r  .a a \ ■•■;•■.■.'" a ;  a a . - - v  :; :aa tv iaa' aa't:;:a,.,.;:.,a ;^:':d aa
&n& .dilu te io d te i mateomate nolteioa und fiimslly d ried  o w
a  a a a ^ a a . ' . - ,  .v, a  a. r a t e i . V .  -a :
’pataislm i eateoimte^ . ,0n w m r n l  of the f  _ t  eolourlesa
o i l j  v m M m  {39 g#).was obtaiised*.-. k , m & l l  qm m tibf { 2  .
* , w m ' d ia ti l lu d  ia  m 'hS$$% v&cms# aiid 'gavo a colourless
'  ~  'd ls ti illa te  0,^*9^* tefor#  d ee^ p o s itio ^  occurred * Xtfwas
f 0*02id fctefc tlao prvc^rjco of a t  a ;ll nim bit;r of fiasod pctos^Iur,
omr-ooratuo in. t'no XMmo!: cm;o2vd t t e  motcr to  bo
' n>  rC3^>v aar'
d is t i l lo d  a/itd l l^ t lo -o r  no dvoo. po^lfcion* 0m
bolmmmltf to- mt® -.ted n j!j^°-■1#0080, :.d |H ? ltl46 ,
a n d : ^ ^ , X i a o ® f ^ I t e l S . S S S .  Z % ^ 3 j  ^ 2 1 ‘ 1 6 a i n , ^  :e
homogeneous. sfcafco.u(li:*  :-0#$ ) . 5#S0°, *• 7*08°..  ^ ■** ■•'■ . w wtty,i#o *** *"b48X
/o<l7*^ + 11*8(1 (Xte■■X) :in :;# ttelvm l0O tel:ieolmti0a. {ete;;teOO0)xte
*• "-isss  ' / .,, ■ i; ■ ■'.
JocundI.:-.'".c-G, v-OS#0»^ | y11 * 7#0r|- 0.# s£P7*9/5,' - it, *0-/««
,...,. a . ... ,;• '■', • ,.. ... . ;,y yyyy.-:.;::‘ ;.v * ;s ' ; / y.,-..k-..;,vH.i
In te ra o tlo y o f ;:.&W P^B utri-p^bal^n^^. ilphoaftto and. Potassium- 
... Acetate • In ' B thT l^alcoholle S o lu tion* '
••• ■ - ' d w 3 * 3 iitjl j>*boluunesulphomtte {10';;g*:j - «*
butanol 12*£5° {X j* 1) wars c rte d  to  abso lu te  e th y l
alcoho l :i 2 0 -oe*) c out aiming fused  'potass te a  a c e ta te  ,(12:;rg#} ted  
h e a t id te f l s r  re f lu x  f o r  12 hours*• th ic k  g e la tin o u sE m is’-:/was
f i r s t '"  forr^cd, b u t’-on' ctetlnuo-d-laeating, ;:Cbl$ rrM m lly -d isg te  
'appeared'-'- a te  g&vo -pl&cevta a --c ry s ta llis e  p re c ip ita te #  s ;-fh© re* 
ac tio n  m ixture was iM u ' cooled, poured' in to  w ater and ' t h e o i l  
which separated* e x tra c te d  '■ wibh ©therm lli©; e th e rea l-  extract*w as
washed w ith  'w ater and d rie d  o m r  ■ po tass im " carbonate Th.0
e th e r*was 'd i s t i l l e d  o ff  tb ro u ;;i; a ' fr& etlom tX ng- eolu:*n, mud’ on
■•fractibhat:ing-;thd 're s id u e * tv;o main '.portions' war© obbaIa©d#’v-*';:"' W
.(1) b#p* 78*82°,-whir 4 o a m ixture o f e t h j l '  a lcoho l and ;! > mnu
^ * b u ty  1cthy 1 c th e r* {n) b*p*v 113*117°, J0«S  g* )V 0n:':-f©*M-
.f i i s t l l l a U 3a, f ra c t io n  (2) b o ile d  at trad had n^l.SOOS),
d^-?°0«B?34»(o£ ! i'iekaM  and Kettyoiv J .C .S .,  1915, 189,.) and
■fbCf^i° - r-;l 8 . S O ® "*" 80.19®, /ocT-^^ » 53.85° iiraso^ensdus, *■“5009 546.1 . '.•‘"-4553 ,U
* 1 -  0.85} W  1 3 . 8 6 ° , 3 0 . 8 2 ®
In ©thyl a lcoho l solution'. ?* b*Q4G)i:. Comt&Bm®!® . d#** 
©opposition ooourrod; during  tlio f i r s t  . .d is t i l la t io n  owing to  th e  
presence o f u* * w  ^to lacn^sm lphon io  ©ster*
, 2..; ^. §£■ **/$ ~ m ty l £~ t  oZtxuacsulpfcxaat* prepared from 1 f  dl**
1 #t 2 J is ...when : t r e a te d  w ith  f&tftft&lw 
acct&t© in ,ethyl-slcobolic. so lu tio n  in  a s im ila r  way* y ie lded  
d +; d l  **/3 * b u ty l ' moet&t©- witlx X0#82*,0*
Eeac tio n  . between &• /3«*8fctyl dp^tolueneguz h^mt© and Potassium 
Eonoont©--- In  *h dL*»&la©holl© Solution#
• ; d*y!$*3utyl j^ to lucnesa lphonat© : {10 g * ) prepared from 
d«* y$*&£tanoX ,’C^??J?: 10*601 1 .®,.X)* w m  Seated under v o t lu x  w ithmm j  " e%oJ» ■•
potassium-vbenzoate'”'.'{7 g#} I n  absolu te ' e th y l a lcoho l {35 ee#) 
fo r  IS hourev-T*,.Th© pro&uofc:.was; Iso la te d  as described  ©bow, 
ga.;d 1st illa tio n ,.;  two fra c tio n s  we m . .obtained t Cl) (.1 g*) b*p*
?S**82^'which,. m s .crnd©y$~bufcyl■. ©th y l e th e r# {2) (1*2 g*) . b *p*
§5*1Q©°/13 ■ mm »,.£rat ...which*. by ■ re f ra e tio m tio n *  l~y$*batyl benzoate 
was-I ob tained  with'b*p*..>.98*»9.9°/23 m.*-./: 1*5005# d^ l * 1*002*
■■'•■?.'■' ,iJ  <4
Cef^./Pie’kaM ^aiid.JCenyoap 191S  ^ 129) and m- 38*4&°*
f o c f iX 0 «* 44*09%' /o < 7 ^ 0 * 73* 45%!; ro  ;enoous# (1 » 0*25) sM54 GX "^ vdbv **
37,50°,. 5 ^ 2 -  4 3 ,31° 75,88° la  abso lu te  .
"5099 . &461-. veeil ^
e th y l aXeciiol',{e :- 5*010)vm/h ;.-• ; -m
%■;-r'i’h© d > ;dd*yJ*butyl benzoate (1*5 g*) obtained in  a
s^i*2lar n^y l^« tefcy l\£ ^ to to in © iiilp h o n ata  {10 g*} pre**
■ p a red : frsm 1 f  f l l ,:-/3«butanol (4 ^2-1* 2,93} 1 » 0 ,5 ) 1:
- « . 7 1 8 °  :,t .  5 . 1 6 ° ,  ii23.5° i . 5007. 
o 4 6 1  D
W ;
ho act lan tXitwoon d n ^o lu  .neaulrhonat© rnd Petnnnitjri
■ ih l ec-T^nio in  r th y l '-vA1 ealvelio So lu tion , • m
d ^ ~  butyl'’ j>»ioluene&ulphanat © H z {> ) ‘ prepared fron  d*y3 -  
bu tano l' {©(?:%t X3*2Qf 1 • ! )  and potass iua thlocy&nate (24 £>)'
. vl’ii'UX ■ *"* ■ ■ ■ . • . , ■.--
in  absolute . alcohol (50 ©©*) wore heated underv reflux  for 12 
hours* ‘ w ith in  about ^0 i in  ito s , the lelxfcur© m t  to  & so lid  
l i u s  which brabo up on go winved boating* flic product was 
poured in to  w ater and en trea ted  w ith e tb v r in  tho nrarJL ^ay,
On d is t i l la t io n ,  throe fractions ner«* obtained* ee*}
tup* 73-12°, iM2)* (3*5 g*) tup* b?~3o°/16 me# On rofraotiozi- 
a ting Uile portion, l-& h n ty l thiDojaaato ’ was obtained b*p*v
9 . 1  <» ,, „ * "
sg~3i°/17 r:r;f r^®»53.U 62ir:<l|?O,066 'lad f id  ygghl"»"44,s4n"'
^ T 08®. 4 i.3 1 0 ,"::/o<72£0 -  74,00° ( l ;:'in ,£ 5 )  taaop fiM V M 0 and ' ; '! 
*"" "V£01 * * 4350 ' ■ ”*
■ C & fr  ~**9D°, 29.50°, z s e b e  60*3a° ln
alcohol solu tion , (<5 * 5*003}* Found, C, -.51 #4% II, ?*7Sjif- 
^ Id ira o  0/-#<'•&*; Ji, ?*StU* ?*{3)* fba b om o ily  
rosiduo rxn;aining a f te r  F{2) was xotiovod was d is t i l le d  hi a 
h i0 * vacuum, and gn?o a viscous yellow o i l  (3 ee#} fcuy* • ' /
i200^l.S$%0'#lhsili# Thii p a rtly  oo lM lfled ':oh cooling*'"1 "0a,-y 
addition of lig h t petroleum, u yliit© so lid  sopamtod which had 
i p *65°* “ ' * li' 'recrysta lllsod  from aqueous otnyl alcohol In lo ig  
noodles np# 74«*750 ,©n& contained su lphur. 'round* C, 30*4%"" 
h,3*2/h C^/hl^C^aji^quiroe C#G3*Cf II, 3*0,% and ms therefore# 
& i-2-io iy l disulphoxidc* ' ‘ ihv portion soluble’ in  lig h t 
potrolenu was redie elided a t ’ *1 La# ond yielded two flections* 
f ; p( lr t# p *  XOb-XSO0* F C S j^ .^ 'lbO -ieo^*  ' ' fh%Mciicr frac tio n
9 4  # $ j
s o l id if ie d  com pletely on stand ing , the lower f ra c t io n  p a r tly  
^ o i id if ie d  'and ’a lso  contained a : small' ■/C|umjitlty .of a yellow o il#
Oh re o ry s ta l i i^ in g  th o :;so lid ''froE r:aqiiooua-o tiiy l'a iedhoi#' i t  'was 
db taiaedh in  co lo u rless  p la te s  sip# 45° *• . Found; 0 , 67*9$) Hf S#6* •
3*23#$'**■] ''r ® ^ ire$ v c * 63*3)'I!*- $#Tp ' 0 ^  ;%nd"was^
th e re fo re  'd i^ ^ to ly l" d is u lp h id e # ‘ * - *' ^ " -* ’*
— ^ i>i-jg*to!yl d isu lphoxide i s  probably, fo m w d  to  a sm a ll. • . 
ex ten t during  -the .d i s t i l l a t i o n  o f the su lph in le  e s te r , and is  
reduced,;;to .the d isu lph ide when sulphur dioxide ,.,la passed 
through, the .m ixture a f te r  oxiclalie^ w ith potassium permancoimte.
,.,,, & f , B u ty l.. th iooyanate _ prepared in  a ..s imila.r . way try
the ...Interaction of., po tasslm .; thiocyanate... and 1 4* dXH&^at^X j>*
OA °tclnenosulphonat© , phtalned..froiQ ly ^ h u ta n o l  ( j  2 *02) 1..* 2)
had « P °  - ,6 .7 6 °  (1 - 0 .2 5 )  n j4 ,5 ° 1,4642. , ,5461: ■ - “<i , ;.= '^  ' <vps;.« ,,,.U v i n y l s
P reparation  of 1-ft*Butyl , b isu lph ide  # , ..,..........   ,->/
HuiiM.iKWpTnrtrrrrrif |[ rmwrai urim iif** turminmrrrinnTtT-iTt . f. . . r M*'i 'U'Y *• '.y , ' M'
r. '.:;.; . 1-jh/» B utyl; th iocyanato  
fluxed.,w ith a > solution., of ;,pQtasBimn^hydraxide , (§ £*} l a  e t h y l . , 
a lcohol, {100 cc * ); fo r  12 hours* y . I t  :was .then  poured in to  •
S
w ater, - e x tra c te d  w ith  e th e r and the  e th e re a l • e x t r a c t . m shed, • 
w ith*water and d r ie d ' o v e r1 anhydrous^potassim  €arhonate*'hr ;> i f te r  
removing the* e ther*  th e 'fe s id u e  %*«*d i s t i l l e d . and 'y ie lded  -two 
f ra c tio n a l*  ' F(X} 1 g*1; h p ,  4 5*95°/li vz&m‘ P(2'p:(3 g . ) b*p*:‘Ly 
,05-97°/14 m* . f r a e t io h  ( I )  w a s '" re d is tille d , and; the'*higher-1 - ’
’ y p  "
b o ilin g  p o rtio n  added th"F{2)#. **.y:';f{2) on re & is t i  illa tio n  h a i  
tu p . 97-98°/14 tan., 1n^ ®*® %.94sr a n S r i^ g ig g * -  9 3 .5 ^
(0 r, . ) “ '4 ,9 1  ) vas ro -
1X1 #23* 193#90° hxMmg0mmm$ m d  y*84.8$ i:
C40X’ . v „, f  . 3690 j;
Z%,Z/f ^  /o<7 1fg*178#24 in  ethyl...alcohol so lu tio n  ,,
Ce -  5.010) i v $ ft IXjt *L0#.0J» *»$*£>'-*.3 P ^ . 0$ $ j.
;? . / / / / '  , 0 , : . , . , ; . - ; . , , : , . ,  :vf , :^  v, / J
.;,  ^ d*^*Dutyl dism lphM t p repared . fro®. ,&^*bufcyl, tM oeyim ata
5#7B°i 1.‘9. 9*25$* by, &„ s im ila r  had *$8°) j
(X »,.p#2C}*,,_ ;.., ,V:. ....„;',................ .. , - .v-:,,> ....,.. v ,,,. ■? .:..,,.,, ■*,.,,,.
j h * * * | w j t  x«*p*«tHt;'r'!X1 oh*inhOTs5*c i'cicl# •
t ifcyip' thiocyeimtev-1 ® ^ 5 / S*) ■ b ^ h o d
uncl^r img tilth  ■with M trle  acid1 {MO ec* of CO/ *2103) on a boiling 
water batdi'for‘about 24 hours* v&ion. it clear*'solution * as 
o b ta in e d *  • I t d i l u t e d ■ ■ :w ith ''w a tse r  a n d  o ^ tp o » t4 d - 'O n :/i : '% m te r  
h & ib / 'T re s b , ^ n j i t i t i o s  ■’o f  w a to r  fee ing  aud ita  ■ r e p e a t e d l y "u n t i l ;' 
i l l  t he-ni t r i c:i.oidvMiI- pntXe "yellow,viso cue 
l i c i i d - v / a e  o b ta in e d  w h ic h  ■■bolted ^  &&S/& ' *
*7  ^4  ^eg * d Cp3.5)E ^* 4 /)L )
Ocnio Og3, requ ire  a Cy34*v>j i:f 7*2/* 7ho fo llow ing  values fo r, 
t i e  o p t i c a l  r o t a t o r y  » * ^ r  u a d e r  7 y ir ip n a .;C 0 M itiQ n C w c ro ;/"  ■ ■ ' "‘
o b t a i n e d ;*  ”
^  y y i i  res G . Gdw ■ 3393;;,; . ■?. ■/.. $461;>,.,,.4333 C oncentration
y%: 23° , 0  ,, > , ,;^ ,g. „...+ 3*00° . * ' "'" . hat:io^em onn
+ 0.02 :..+ 1*85 .* 4,61° l a  ItO 'J,0*5,421,
4 0*75. .:>  0,94 * 8,59 . l a  B«0,C « 5.503,
*¥ 1 #.30'.. t 1*83 4 6.#59., Ha salt* c * 5#300#
■ ’ ’ ' 'V'J •'"'•"''-for' aoicT ' :;
t  1*14.;. *,,4.:X*62 .,, 4.S*09 . Ha # 6 #153
   0O^ ‘f Ura,-. gftlt*
y/:;' v mrb&pti&A 'fes ' prepsreS by " ttfo xcductle  i of J>
/J^butyX d ia u l chicle "«* '2$*4$®$ t  ** 0*f\3)* re tiled X*/ , U'lul t , .. .
p  -B utyl d isu lph ida {4 n*5 teas d io so l^ O  * /a c e tic  ac id
(SO ce#} end eoxco rirn tc& lxy£s*cchloric adM {10 -cc.#}'"added#
S Q u ie te d  t i n  i§ ,g * )  m s  th&n added and tb* ■ m lxtur# heated 
go, r.tly  unde? re f lu x  on a m te r  tetli*  Owing to  i t s  raX & tiw ly
lew b o ilin g  poin t saco . of/tSi#':i|ercr.pta;i m s  c a rr ie d  ©ul^pfyth# 
f la s u  by tho  hydrogen generated* -lion fcbn re a c t n §a§ em * 
p ie  to  ‘ tfci m lxtuio was • potucd inWw&fc^r End ex tracted . vrUh 
tether# iX’ha e th e re a l ’e n t r s e f  nas m #hv i w ith  w ater, d i lu te  
so d im  earfeenat^ ^oXiitioanmd>wat©rfa i ^  d r ie d  tom?.. a;«. /.* o as  
io d im  Gfh*r e th e re a l e x t r a c t .was then
and- a-cnsXlV^uanfcity- of:■ m rea j? tm , £0*8.gg* ):„•;; h«p*H
.0  ^ 0 
83«05oS. v.*w» o:>taino't. This :3s®a Q* 17*®5 »
-, ~ 23.54° * :■• / s y " -n *c0 ° »<■ ^oi«5fieae ©as, {1.~,0* 56.),
« & » -  « ■ > « * * . „
a lcoho l  ^so lu tio n , (c * 8*000} ?-ril 3 #' 0^, 4*00 $■ 0 -  ■ *^"63& 6 „ ■ w  e ^ I .  v
£ ^ ^ 1 ^  10#20?.,in. c tlip l aleohoj^v n eu tra ls  te.rl r i t h  eXcohollc
% O 0 O ' ’ ' ” ' "■• ■•■ .-  '•■ ■-.>.- ■ -  S- ■*'- » ; '■  ,• y i -  > . . • - -  :■. V. •.:
p c ta c s J ta  h jd roxido . {& », 5*000),,,....... foimd * o. 54.3 , H# X0#6$*
 ••••-•••.;    . .. .... ,, n:. . ... . f .,_. _.,. ,.
C E ,,5  re q u ire s  0 03,-B, H l l , l > ,  IfethC'l XX. To l - A - 3 'A t r l  
dl9uX?:iiCe {5 c . # in  r.ry V  alcohol;, .(too & ) .s o e .lv i t {4- a . )  vas
■.■sddo^  oln e m ll, qiaantitios* .efhe. prodtict, was then o ^ r a c to d  clx- 
t l r ^ «  . i t h  w ate r" m l  v ibh  d ilu to  # o d te  hydroxldo.'aolutloti*..:,- The 
asnconis extract^ was ch&k&n w itif  methylCB#' c h l o t o  r e n e w  any 
m yX m ieohoI a n d th e h  cooled in - a : f re e  s ing  m ix tu ra r og- ■■-After :Os
a c id ify in g  w ith  ico -co ld  hydrochloric  ac id  the so lu tio n  was
extracted with mihyXeno chlor if  e , and ttm  m efhylm ®  chloride 
ex trac t dried over anhydrous sodlxm sulphate* On- d i s t i l l a ­
tion  a ssr&ll quantity  of morcapian win obtained* hut i t  could 
not bo separated by d is t i l le t I o n  frcia the n -\1 alcohol ' 
present#
ThB Boaction feetvm i -^Butyl gy to lqanasttlpfaonata aM  Fotas*
ml'&'i delenocvan^fce in  1 MT^l-aloohAi 4 a «• -*1 it ion*
& y3~3ufcyl £ -  t olu nncorJLphonnie $11 g* ) prepared frcsa d-/S- 
Tmtanol ( a  -t-15*20°♦ 1®  1} end potiumm a geicnioey&m&to 
(A  f g )  i n  a b s o l u t e  a l o n h o X  {3 0 . c c * } w o r e  h e a t e d  u n d e r  r e f l u x  
fo r  12 lou rs on a. b o ilin g  wntos? • bath* • A so lid  mags o f white 
c ry s ta ls  f i l l e d  th r  fine!: in  about. 20 minutes*. product
wee ti*cn rcinxd’ In to  wator and ex tra c te d  w ith  e th e r  in  the  
u sual ie&mior* On d i s t i l l a t i o n  two f ra c tio n s  .w re obtained* 
F tC l) h,p* C:>r:P/25 rw* 1 4 b }  b*p» 7a-8fi°/16 mi* On ve*  
frac tio n a tin g  the h igher b e l l in g  p o rtio n , Xy3*butyX solcnocy- 
*n it«  was f in a l ly  obtained-, as  a,yellow* aoaewhat v iscous 
111 lid  w ith  a penetrating., and m usoous odour (2*6 g*) b*p*
« ^..O *>A0 f*.*,1*
83 -34°/|3  aw  t^ j  l . i ? 6 S ,  d |o  1,446 a a d /% 7 |^ g -  11 ,54°,
f ir tZ Q ?  .  1 8 ,2 5 9 ,./ S ^ f ^  -  13,86°, (The v io lftt 1 1 a ®  was
^-^ '5730  ' W v w i ■ 0
a b se n t) | in  the Honorpragom s ta te . .{1 * 0*25} and Je ff2®" -  12*10°
■ ''■■ rtftO 0 ««• ' **C 0li90 ^ - 18*69 i  ^ 24*60® in e th y l a lco h o lic  sblu»
tio a  (e * 5,040), FeaaJt C, 57,5; H, 5*7#; C H-Seil requires- • ■ b *
0# 27*01; H* 0*0,#+ m is  re a c tio n  .isns attended  by eoneM orahlc
row  toption slr.ca &+ §1-jl~ \yxb jl iccyana^e''prepared tojr a
c iu il- r  siotuact' froa11 * 61-/3 -toitH- Wtoluenesul^onal^ ;ot>fcals®d
f'+Q-x X+ dt*y3 -bu tano l 1 -:' i  **' *
turirm tlrls preparrtien the white ©olidvfire tffom#4. 
t e b  grcwa nml U x n  brown# a fine :grsy -topoftlfrttf '**ldslum 
mlug finally fori cd# - - ‘Uv-or Mguro:;;.:^  -
Pro. m -1 t.ion of d-A-Or.ty’t Idsolooldo*
r ■ . ■ '.' '. ■■ ,* f  . 0 ; ,,,.■
mlcnoegaimMo 3-3*20° (2 ,6  £*) vac
r^ifi. \» xtu jgobcisi»JLuw hyuro*i..<w»*.e (•«* g*) m a alcoA/d
(20 CO*} t o ?  12 janax* mcl tlx product t Vn poured into- ; 
w ater .^'4^ A*- -ifW "W- Wf ,•$#, M'ti-X- C^s* W -»WVW Ur i a ”ia e 'U 3 jn l m y * 1' 'On d i s t i l l a -
tlon# u * y 3 .d « M » v * l w u iikV «u { )  */w*-g- • v**■ tiJ S iw » .i .* o d * b#p*
1 ^ / 1 0  uu .f ^ l ,v 8 - 7  3 .* °  IX a 0,5,;.}, Founfi»'f
W Jfc *1 %,* % *A # U* * 'W/V £ ( "W ,&■!( *-/'-J' } t- -O  ^GL.rtW V* 0 U O # V' jf -V- , Jj ‘-V.;.? # 'O' ,*'■*' *
4 9 2 ■* ;
Mum d o n  ho t loss >jy /^->i n ty l n -f ol no .no n j I puon nt o mid Potass tm  
0^*rrt«:lV in Acctcno and - Ethyl Alcohol^ -SOlufci9&»v;11u r tGr
.. . .  , ■ . Q-
d— /tf-ti'Xty l  * t o ! x,o^j.uguXrluxiatc /?,- u" v • g*}.
and po tasclnn  oyauldo (1C g*) woro looated in  mixtmr# o f 
' acetone (50 ce#) and e th y l alcohol - ( S ee*J f o r  80 hours under 
reflux* ■ An ethyl alcohol solution, c’lono resu lted  in  e black 
ter* flo 1 0 1  t3i;in Etj*er l i s t  111c 1 in  order to ^oprrnte
the product na 03 'jp leto ly  os poc^iblo i charged  sulpb,o:iot©/
tho d i s t i l l a t e  ex trac ted  w ith  e th e r  an d ^ 'th e-e th e rea l‘extract'-' •■
■' no
iSieri-'tbe i« s iv  i>*x liq u id  was d i s t i l l e d  t.a£ yiolfisfi fcisree ’
f r s c V lv m -  (15 73-100° (1 (2) (1 ?%)
f  . - \ ,w  - :.v  „ '{-■ ^  . ■■ ••• • -  '••••• '-V > - \  ■ m.--- ,t ' >
(■b) o ,p*' 0-162s (Ow t *) Fraetiono' (8}' and {5} m re ©c 11
to- lifc u s  and :a r  those could not bo eoptarmted in to  pure srab-
stances fey fu rther Jh act Iona t Ion. they  roro rirs&i and tiara
■ ■ ! 
L y lre lf  tod r lfc li aqueous ^ o l n z x l w i  I iy lro n iJ j . , .  <»hoa nydroly*
s is  was caaylotc* tho ulxturo was evaporated to dry&css* the
3 a s  i f  tie d i s s o l v e d  i n  a s m a ll  q u a n t i t y  o f  v a t o r  and  made a c id  to  
Congo red with 60/ so 1 mmrlc’ ncid« fho mixture mas then 
c x t r a e ^ e i  w i th  a t h u r  arid th e  e t h e r e a l  e x t r a c t  u s  shod  w i th  w a te r  
end  d r i e d  o v e r  a n h y d ro u s  sodium  P u lt& A ta*  On, d 1 s t  i l l a t i o n #
Xejf-i V&3k,V 3*h* WaX^/ 1 a0 4 ..' w I 0 '^vdd. (0*1 t ■ #) ->ire ootaxew i* {0*1.001 c;* .
required 0*03083 g# dadi fo r n eu tra lise tlo n  using pUenolpkilifilein 
indicator; thcoxgr* 0 .O';3s.2 Tm aqueous solution of the
«ci<t ua i /ScT2^0 -  a.oo (o •  n ,o o s).
■•■• ■■• . '-• U  *•&’* * -fc . . -V- . . . . . . ' .  A,  .■• ■■■ .'■-•••.■>•; " ' .
n tte n p ts  woro mdo to  p^eimxi ^-bufcyl cyanide by the 
In te ra c tio n  of Vbo eu ln’ioo-ita vdth s i lv e r  cyanide in  acetone 
so lu tio n  -and in  e th y l a lco h o lic  so lu tion#  and w ith a m ixture o f 
i; otaasiifta 'and a l iv e r  cv&ni do a la  vary  lap  p roportions in  acetone 
so lu tion# ' bu t no re a c tio n  appeared .to  take place*
Resolution of llotliylctlwlnc^tio AM1
" O p t i c a l l y  i n a c t i v e  t e th y l e t h y l & c ^ t i c  acM  ( p r e p a r e d  by 
E s h lb a m )  w a % r c to l f c d  b y  w a n a  o f  t h e  -.brm aina s a l t  a c c o rd in g ':  
to  ;.tfce method described by- MarckmM. £9#-:A$3v\.) ., fh0
-u .• *4-
o p tic a l  activ ity ,..o fp tho  p a r t a c t i v e  -acid ob tained  was v
fu r th e r  increased. by r a e ry a ta l l to l*  i t o  s»n «r t e a l t  frota %ater* 
iSarclomM, ’.!»%* ?*% X009« acid'''.{£?/ |  * }
fo*a* ** §#30°j 1 * 1 }  was die solved to rmtn,r (2 lifcroa)* fro&hl?
X je c S p X ta te d  a l i v e r  o r  M o {Cb i->) v?a* adfeU  m ul t h e  ^hrh tiria  
ho iled -nM or ret!use.-, fo r  one t a u r f ;;,-; f lm ,,li  ^ * > fllt^cd -W  qw-j
vrhil® • ftofc. thrua~h -a; ho t funnel afK!.::left;,t0:- crystallise*:,;; SIX < ** 
v a lo m to  (89 £#) separa ted  to  wMIs p la te s  and was- resevod by 
f l i t r a t t o n #  l l x r r t  i  r i r s ,  o r  fc d a  c ro p  uno  a c i a l f i o c !  w i th
d ilu te ?  h y d r o c h lo r ic  a c i d ,  th e  c u p u m u ta n t  l i q u i d  cxc  '* « A tl *1 »* C*. a  * id
the free  /a le r ic  t o i l  e x tra c ted  r l f h  eiuep aril Ortod over tedium, 
onXpu?ito# h 00 •• y ie ld  c f  ac id  ra s  obtained on d in t I l l a t io n
• rm 0  * |  •w i  U, o ' t^ 1 o a X ro t a t  e i y  p owe r  cd ~ 0 * d 3V , (1 m X)* ai: ecu g c Xvo■ oc.uJ, "*■ (‘iAU f)
rooryotVLllo&fclows of th is  crop y ie lded  aoidc w ith  oT: 10*50%* eaUX
d " 0® + 12.SC0 aau Of20 + lv»S;2°, <x F®?* K,S>4° (1 •  1)
• ■ «v4.dX ■ ' . ■ ■ vhiSX ■ .■• ’■.'■■ ■"■ovO!-- ■.•’■ -■
r c c r e a t i v e l y  * ; s  t h i s  t o s t  c ro p  was re d u c e  cl, fco <3 g* ^ ir f c h e r  
y iir if io  j 1 ion  vac not attempted* 0a concen tra tin g  the si o th e r ...h 
l i q u o r  from  th e  f i r r t  c r o p ,  Cd ;> c f  s i l v e r  v a le ra te ,  w h ic h  
y ie lded  tin ac id  w i t h c v f ^ ^  £ * td ° f was ohtuined# . I \ t : th o r
c^* c v -it r e t  Io n  o f  u o t h e r  l i q u o r  y i e l d e d  10 g# o f  e a l t  w i th
i '  t lc l 'O f : .ro -& a tie a c y ? d „ + -C .C 3 0 ( 1 :* 1 ) |  b ;p «  ? 0 - S O ° / r j  sxi»
v « v l  ;:. .. - .-.v. «**•
r - i# 114044, :; d ^ ’h 0*9;-4* 1
flie follow ing v& lnm  of tlio o p t ic a l  ro ta to ry  power of 
LdthyXothyX eootio  ac id  were ^uLi*~ ^
y**# #**«
L°U'
0  4  ®
« / f °
+' S.21
♦ .■IS ,58®
V" 4*05® 
+  ’7 * 3 9 °
o <r\ t S'
,* 81*37®
4 1 7*88:: 
♦ 8*S§°
♦ r \
+ 33*77'
4 13*84°
4 13*780
l a  sa lt , in  water 
0 * 4*992 fo r  - 
a d d .
Acid in  w ater ... .^  
C » 2*505■—■■■'-
hm zonC f C •  5 ®
l a  s a l t  i n ' 
w ater G « 6*503 
fo r  ac id
Preparation- of Ethyl 7aiorato»':., ■ :/• n :; -3 ,/r .-■•■: h*' :.,: t.;,—b'- ,:'v >:4
. .•■., ; EijhfX vaXcr&ta,.m prepared. pg...T§£Xvaclnz i ethyl® fc^Xaeetic 
acid '** ‘  ^ s  with . absolute .etii7l.:.alcolxol:; (10, g*}
and. ccnro trafced sulphuric.. .acid. .■ {o*5 ,.g*}v. for.,6 hours *.,y.;:x.Tb® -v 
product * «p then ..poured ...into;,,water-- and-extracted witiv ether*,,..
She ofcKro^l. e x t r a c t  vsc rp shod .with water* d i lu te  sodium 
carbonate, solution#-, water#. ...and then ,&r 2nd oyer n^ipdroM - 
p e tp ^ - lm  carbonate* O t \d i s t i l l s t i o n ,  the e th y l ester,v /as
ryz b° (rt<a° * *«* O
obtain* <*, b.p* 150 c M ' e??  ^ ,8*14
o/ o < r 7 ^ ^  4  6 * 7  > ° ,  / ^ < 7 r %  4- 1 1 * 1 4  h e a o g o n e o u s  C l  »  0 . 6 5 )  a n d*"*, ’{1 '.■'■ ■ ‘ -" ~‘-H ■• -■ -•■■■t j ?
/<*7* 4:3*4^ 4 ,..6 r0O# ■ ^  4 .1 1 *6 0 . txi-lmmm®««/ O'* * ,....- ,■ . *»* >»»• ji *«.«* • - ••<, • ^  I- rs ■ ' '-■'■ ' ‘^588.
so lu tio n  (e * S .000) and *■ 4 ,8 0 ° , Z ~ Z 2 i  * S*4°U#
*». yoifO i# 4iw*i* .
- a  . ■ • . . " ■ ■ ■ ■ ■  .
,0
y ^ ^ p ir  X3*80^: in  'absolute., e th y l a la d io l  s o lu tio n  {e * 5*000)
^.088
rhvlo tbTla.ce t^rl .■ .Ohloridof m c a ra t ion c J* nii!,«,i~- 0:
■^. A.-v./Metnjlct^yXacctic- ac3d ,{XE,g* )
with, f re sh ly  d i s t i l l e d  th io n y l chlorides (15 g*.). and allowed to  ' 
si*and f o r  12 Uoura In a fli*sk f i t t e d  w ith  a  soda. l^ w  _ absorption-
apparatus* iho s.l%tvro was then f r^ o t io m te d # ti-e pur® ac id
1 0 2 *
c h l o r i c  fee if. g o b t a i f i n a l l y  w ith fe*p# S18~l£0oC#
r X7.S>° 3 ,/r /* ) , ^ 4  •’ o,.;;-:. “.i l  / % c g  + 4 .21°, + C.C5°,
g ** f«. *° 0 • - 1 . • ■ '^■-'■38    h»cr ^ ^  ■•
3*41 ::d ogcnoouo {1 « 3*8} and Z lZ H il * 12*24/ # rr n 3 , “U396. . * « .  ^ r - . . .  j - .  ^ , o  ‘O '0  # »14# 89.7, £<*/ 7  , +■ £l*2S r ingteiscnG oelution f£ •» 3*074}
- <;>;■ i?WO 1  "j” .: - • 3  ■:. .;• yw)..**. -:•' ,;. ■•• . . . . . .  > ■• ••- ■
7 o m A i':G ,  4 .7 ,4 ,:  H» 7,5%; * C,H„0C1, sssspdrea C , C ? .8 t
•v,V:i v S  ,;v -. X.'Xx. ■; ;<■...,... :.:-X W, ^  X.g. W y. '•W.,  W. -y-XX 4 , ; i ' p
3 , 7,5% .
* v? 1  ^t! %>,w 1 g * * % * # '': . «■ '
; GShplsthylncvrj'i chloride CO g*} */*£/’ h ** 3*2,>fc, vs 3 
MdoCstolXy to .p o u r e d  m&ontam.cs^om W  ew ired  with dry 
e ther !*■» n fine!;# iho ether layer tfas.’then dwV/divl nod tha ' 
so lid  i jl&ue ■.■extmcted-' twice with hot'"Other# Ihw ethereal  ^
so lu tion  -'JuC: tb#s concentrated, lig h t gotroloun rvV 1 end the 
mid®v. lo f t  tb : c rysta lliso#  Ihe tr ld v  'M,,a obtain d In l m |  l ^ a-
a:cdlc*a;»ape& to ryataic {3#5""g* J/n#p*h vbfbvre:.;. and' hud 3"--w;w:r^y 
Z%7^7-» ■*” 3 * 3 9 / ' * * 3 * 1 9 %  a + -7#*w' > la  ohcolut#
Cthyl alcohol (0 « 5 .0J3) . ana /% 7 r g  * 12,OX0, J%*“’r , +24,07^
. "’^ '^WWnJL
/# 7 l8 * .; •*.; 89,72° In Isu-^uio {2 ~ f.CC3). 7 ;:. : . .
Stretad 0, 5 9 .$ ° ,  > h 10.6 °/. j cy]:i l r u~ Ipss'C 5?,^  . i
5 * :1 0 .se , .:.7 -:; ■ :>: ® '. ';■ y ,.-,: : ' , -  . ■• h 'f - ' h  S-Sh;!; h‘ J>.
. .''■ '■  •■■■■■ ;■■•.- ':‘. ■:' ,-:■ ,•''.. •■ y  ■ ' /  V , —  --' .  ' ■ ' • ■ ■ ' . . ■ ' ■ ■ '  ;. • h  '.W '.  :t  , : " . v  .'.' y.: ■!■ -f X- v. . ; ; y  "  . y
^3^pa,i»gttion' of 3 a, *“*:/ „ ,. ,..
;* sitn/Xwlli;;! vGCc t ~ j i t e  Ce h#) and ph: "p/arnc pent oxide
- .-''W V",X-;X. .,., ..:■•. ... ■...■•'■ ' ,... ..... > X;XX:X'X„
m m  mimd in.-a' d i s t i l l 5 v; flwih. mnl Lontod In an o i l  
baiEh :-t".;‘ fx'ia tyanido, 'd is tille d  o?er tvtmion 115° sad ltO°Cf and 
was tiien fmotio&atM* tins, portion boiling- a t  12^»8° being 
©olloctod ccparattlf*  /2 iliis,hM  a^2° 9*735,
M«aV4jW.!VVUIi % '« n •* |  dU wr/' » <* « 'T‘
■ v**> ' 4#*iUX " /"'
£oc£?3® 4. io t 98^;: in-^fchyl a le  so lu tio n  :(# •» <4#X93).,iui&4 
/^7^-r;'! +• C.XT®, :7o<71®CV :U .3.90 :aa£i 13,49®,.ia £r,.,
V w ' ^  ■ d llO U t *’ V’W
A ncona ■ (&'«:;4;380)» •-• ijfataM C*n7X£4*?8j^l.«y>j 0^ - ^  •
a# 7 $ # s * ^ a o * o .  • . f ix  i;: ^ : , i  ^ ,p , • ■"■ • a
bafcwcon p«^© l^nsm ll|tionat#  aM  •
v?,d~ $** ' . ■ .r . .{% >7;.: 3'
■••■• ';---' *•■ ■'■’• •• ■•' - •- •'' •’ - ; •••' •*' • •■ .~'T:'"- '" '•■"' .,., ... :•■'>. ••>•••■•••'’-••;'•' '--' . _ ,i-‘‘-;*’"4 F T": * ■' :> ■ F '.’■ ’ >• / ■ v ;'■; 3-■-■
’ To too ic c -eo ld  reagen t p re fixed  i v m  ©thylbrcrJUSo-M§'vg#J
iragnesirxs (0#$ c# ) e th e r  {53 ee*T#;j,i&©'--tefctrcrctatory !
c a lj’hcaat© (13 g#) proieircd frcrr. {<x£* ;*• 13*B2°f 1*1} ;
i s  e th e r  (S3 ea#) r m  a lc i/ly  added* a yi£oroua t a c t i o n  oeeiOTlt^
a f t e r ; being lu a t td  ,und>.>r fo r: 0m m lx tm &  w m  % j
pm w ©&■;.on-1 e. ieo end d ilu te.-. Ji^droehXerSc rci& v na Lf&cdf? _ 'ffaa j
• ■ ■ -. ] 
ct■»reai~-solution r ua wasdud f i s ^ t  wit! t i e r  end thca  w ith  
d iX utO '-^M iia. eerbonate ■ solution*;* ? A fte r d ry ing  w ith  
mi^iydrona pofcacalm eiirbo^ta.#'-.thas'^ther*oal: aoltxtXeti .$i.s _ - ^ . , 0  
fr&otiim&ted and $Xal&©& jL ^~buty l toiraald© (2*5 g#} h*^#. 90**91°f
hJ?* s° 1,4S59# d f ! °  1,1’S l, sMcSi had Z % |g ®  -  1S.S4®,
r o t P K -  17 .63°, .-: /^ 7 p ? a  -  S7.9S®, a ;  « 0.S3) lior.:ocMO’.ia ,, and
m j v  * • 17.0SP,  /~ 7 £ « ?  •  19.00°, -  O l.es0 l a  a V a jl
alcohol" so lu tip n  : (C ■» 5# 0 5 4 } * , ^ f ;| .j :-M P / . r ,  .; s
1 0 4 ,
(S) b.U’i .f.beayl ' \ - n a b "  * '"•r'v '? v;«
XU? pzaie^ dAro doseriVO, *\b®y® was elosaly f oIlo»&. &*^3«
Butyl :J>**t-oX^ w n**- w*ilp. j* o< s *ve Cio ,> ) ":^s a5Zlad to t
, f •./•' .■• ■'• ■•: -
Sirilpmrd rs v;;o it pr*; p5i :v I fra i - fv< *•’-.#>» $ s J* -t <n gO '
(13 C* )'mml c V :^T (50 es* } * vZ i distilling tha
fmstias: f^ I \l il i u> v* i41 -10« Cl) {g ea#1 b«,p, 70°“
product* #<w»ral
n o t "'W 'tcp& rnfcvd £7  fu r th e r  Sra^itw  '**,*021 arsi c o m s is t s d  c h i e f l y
o ;  U ;n ^ ;v »  (? )  {1*5 c# > &•** ?0*7C V c ?  n r , . On redistlllafctei
X^AUitpl Umwrio was chtaln-d, h*p# 70**70°/B0 m , Cl g#) 
t ^ » h ,6 < m  ^ . i  g x p x 3. -  i v . : / »  Z ^ ? w  -a,«5®, Z ° ^ f J * c ? ,s f
*°» Z%T23°- 13.74°#WW  ^ fcjMSvJLn  -  0.35} 1-3 nrj-'r.ccv.z, end 2A7~W -  16.55®, ^  ** 8, «
/oelW® -  5d,5'i“ ln  cb-jolf.d- ethyl alcohol |o •  0,013),3
(o!V Aarrisen, iUnyon and aa.gtiord* <X#C#B# XOAU 653)*
(3) . A c o lnurture liquid which s o l id i f ie d  readily o a  eooliag*
tup# £1$~0';:0°A ^  i -« an r^crystalXis&fclon from  methyl a lcohol
 ^ * oth is  And z:*p# 7G°| jnLied tt*p* w it A diphenyl was a l io  70 0*
d +• dl^/S^iutyl tsc:rscn:? ob tained  in  a similar way from
*<**•- .. 4M*$ /  . ™ • **
J; * dl^^AutyX j£*t oXuonesulphonnfco prepared fi?cia'J, 4- dl*j#«*
butanol ( oc??A 4.7C* 1 « 1) he-i r |;3° 1,4869 and /© c ^  °  + 8 ,6 9 °i»w l “  ; . V * 1
{i s o.eo).
Tr ret,ion ?><Wrw>in d ^ A ”Afwrl !>U 41 '•* w ^ w r - <-* iv t  * *r*ltim
j|iiMit-iiri»iiii#i.wn’nirt>iir^ 'iiiri;iiiiiii»i-itT^ iirrTV"-iifh-rii^ ^^ ifcA^ >rf‘riJK *  . ^ ^ ^ r.^ ^ - - r ----*-'---ri--“-~'rnrr-rrii--i'»1liiiii^ lr|- -mn mun- rtrrnHm-rwHUHttn mrrmirrarfnnwnifti»iinrrrrPitirrrr-imy-i>wlw iii<i
lod lda Xi ** ' ih-^ eic^hoXle CctiUttion*
- o
d^^IA ity l T^bcd.uzuzwulplatcu^t^ {10 g«) * 4-12*98°) was
*/ * ""Ar-«.w*X
rofXvaaal %/iih prhnroiw; Iodize (9 g#) in  acetone (50 ee*) con­
ta in ing  otlipl aleonol (5 co#) for: IS hours* la te r  was then
added and t o  m ixtexm  e x tra c te d  w ith  e tlm r  in  the u sual manner* 
On fractionating the product,. I^**iodoimtfiiio was obtained b#p»
• ' ’ rfS
1 2 1 -1 2 2 CG,» i f 1 * ° 1 .454,1, d |8  1 .5 3 5 ,  w t« i  -  2 . K 0 ,
** "*63® , Z%^>*;g8 5«28® bcxi-'gOsisOvis (1. m 0* .* )  * •%!
^ * 7 %  2 , 5 3 %  £ 5 ^ : 0  -  v . l ‘A  r  3 . 7 3 °  i a  e .  a  ^*- -^wi * 4353
'.slodhal solution* (T# 0*010)* * ils reaction was 'attended .toy
oenslcUraOXo rncu.dc:a,iX8* since d * £1 *• $*iod^ntm* prepared
. . .  . v .  . . .  -  ;•■ ~ '■ v- ^  A  ...... '
Ay saturating 1 4  dl^-butanol (or ;?„-«• 0*X7°I 1 • - l ) | ;ooolo4
/  w 'W a  . ■ ■ 7; .;*“ ■ iW ! ) . 0
iu"& freosing mixture, with hydrogen lodida JUad £$££"* 4  10*05*a4al
■. (a) in  W^hyl Alewholie 5 elution* ■ w; , 3 ..b--, .,,,„;£ w, ■ / .ay
t e l l e r siilxh.cn"te £10 g.#) a 'd ’ e ilT # r 
(10 g>) wore boated to g e th e r l a  e th y l  a lco h o lic  ‘so lu tio n  •"for 48 
hours* The so lid  product vms then  removed by f l i t  1 a t  ten  aed 
th e  ..looholio so lu tio n  v&s d ilu te d  with, w ater m d ixfcraetod w ith  
e th e r  in  the  usual * ,•  On d i s t i l l a t i o n ,  e ro d ey ^ h u ty ! e th y l 
et^rz.w aa,.obtained# ..but bo n ltro y c ® p m ^ ^  was, .isolated.*_ ; p 
Ko&ction o l f t  fetl j ^  aa ta r, w i th e tb y l  a lco h o l to
profeee/# e th y l e ther. .,0ccwro4, ,|3ut m . re a c tio n  with- s i lv e r
n i t r i t e  took,place* ,;,.,7, \ ,L_ i/;,  , . , , . . .y  a,..,
(h )  l i t  A m to m  'Solution*- • ?  .,.- .... .... .. ’ V ,
'• ■ - «• 'ew ii>ww»itf iiiwwt#^** Miiww*w *«aw»< ^ ^  ..■, ' r .?i• j. 1 •••... y , , :y . j. <fl !. O'. ;
:;K :;,y 4  g2m il& r. sx p e rte e n t;.was t p m io m m d . using, ace to n e . .as a 
. so ly en W v lh a  .solid ..product was,-removed-by f i l t r a t i o n  and t o  
ay ms .acetone.;$o lh t Xe n wr.n i-xti.rcu^d * i f *  e th e r .  ..A t r a i l  
q u an tity  o f t o  sulphonio e s te r  was r c A*verod hut no evidence 
was obtained t h a t ^ n l t r o h u t a »  had haoa fam ed*
frnctiow Hct."won 1.4 dl 5|~*X ->*~f >*j*g f-w^ oto and
M L ^ iv r ,  V 'h.tolJrido,
l a  X t ^ y l  A l c o h n l l o  ~  ^ i r ? t  1 o n .  *•' 1  y - t o l u o n e
s u lp h o i ia io  ‘ (18- £#*OC.^ T* •  1*20^1 jt a 1) a n d  potassIwnw'^Ui
p h feh a iim id e  (2 0  g « ) w sro  h e a t e d  i a  a b s o l u t e  e t h y l  a l c o h o l  :' 
solution  ( 2 0  e c u ) fo r  < 3  h o u rs*  The r i x f c n r o  v n s  tVon ■" 
sfc c^v. d is t i l le d  to  remove alcohol end ary y3*butyl cUxyl 
e iU ep  f o i r . e l ,  e n d  th e  n o n - v o l a t l l o  p o r t i o n  e x t r a c t e d  w i t h  : 
c tx 'j» »  ‘ The ot h e r e a 1 e x t r a c t  o c s  v. ashed w i th  viator end 
d r i e d  ova e u h m i i t i u  A f t e r  re m o v in g  the- c i  * r ,
a pale y e l ia /  o i l  (0*2’; g# J b*p#" 103o/0*  1'm* $ .* ms* obtained
4 ..: 4 , ••;■;.*■ _  v  v :-;r;'b  : ; '0 ; ;- W:>W Z-A. W V 3:-;.;■ .< ■', .■■■;
which Mdoc 4  1*5^ ;(X •*0*$$)# SSae sitbsfc&nee eon?* AP£ 4 £H-*t —•
■-/.' : ’•■.7■•:■■.■ 4  ’ ■■ ;■ 7  V 3 -■'•■•.>■.*• '7/.  s, w ,  ; , r ; ' ;. ,>.“,4  ' y - v ' . '
talhe'cT sulplxur ’ but no' u i t r o ^ g in i ' 'Owing W th e  simll.
qnaa tltyA bte£ned# ' t h i s ;siabs-tanee was s e t  "Investiga ted  ■•
f ~ b
In  Acyfceao S o lu tio n * :r jU t 'J l l  yS~Tuty 1,• ^ to luen^su lp licm ate  
(ID g#* ** 4#201 .1 is 1) and potassium phtlmXimMo
(7 iu ) wort M ated together in  acetone so lu tion  fo r 60 . .. 
hours#,. :The'mixture m s  then steam d is t i l le d  and the . ' / 
residue , extracted w ith chloroform, and the ex trac t m ilisd 
and dried over nodtet sulphate# . . On removal of t *> 
ehlorefom f a }m llm  c ry s ta llin e  so lid , m#p* 181° 
obtained, * rich  on reerysfcaXXisution from aqueous alcohol
had i;up# 2$$® -felona uXma w itk
Mo #fM#ae4i mil' obtained "frm' ttogQ ' abaction# with  
pot&si$iim 'phthaXimid# • ttm t< I$*^ t^mtsgrl. p h tto lteid#  It J  - 
# con  fceaaft*
■ ■-■/ ■•■ ’■' —. ■ • ' *• ■/■ ., ,'..v. r <■ ■:■..;. ■- a . :
Roast tert batiweaB /{?** '-".tyl 2 “ c '*t '■ r.r-il.
K - t r ' - y U ..................................................................................................................... ............. ...........
...,^»3utyl.^toli5sn^sulphasiat^ ..{lSS.,g-#) .end phthalteldcjr.
( t*5 g# }•woe# mlsod itad M ated ;mx a h e llin g  water hattn_ 
far :64 :ksnes* ■.-, ' v:Eit ; \lxknro k c ? ;^  kro^iil^li^purpl#, , 
l a  0 0 Xoar# but y$Xl£~? p te im itate res ©hta ’ c i  ...
adding gr:*cl; nee re w a  hg.
f l l t x  tc%l d r l e i # end  t e a  fmA *..,$85° *,, , Af%m
tr m  aXoekol I t  ivnl m»p* :!,,,.
i33° aloa© ei;: when elee-l .:ith p nahelinla^* ■ I t y m  
. eoaeliided t lr  t  no,reaction  ami taken g la e ;;♦ ; -n . -,, ,-.
C < » A vluvaoallrirv i.*to  (XI c*} proper:),I fro n  iV
' /  . ~ - , o  "*  ' ■ - ~  ■
•bu tano l . { o C * * m s  lia&ted w ith  abso lu te  otl:cjl ls/%bX' ■ "■ ■"• •■ • - ■ •" ■• ■• ■......  - .;
alsohuX ;(X0 03* ),tc& a rJ^d rou^pofcasslm  carbroafc© (3 g*} fop
21 hours on a Trailing r& tor M tlu  /’7 r^ r  adding wator th o  
raintixto r:-«3 e x t r a s t o l  w ith  nOrnr x r l  tha Om^ a ^I  onU raot rneh©& 
r e p e a te d ly . w ith  m o t  nod ; d r ie d , -.twrar. p o t& s s im  - e w te m t e #
,‘X’k i  @t™i,LOw * *on X3 sn v  1 t h r o i^ i  a  f r a c t io n a t in g  .c o lu e i  a n d -  
j j l ie ; r e s  X jtuo , b o a ta d  w ife.phil*& X l3 t ^ s ^ ’ld a  ,{30;, g * ).. f o r  5 >  hotOT?:;. 
on a tr ite  c butU* hilut** &e'1;Ux ca rh tn a io  so lu tio n  rr.a tL x i  
alciol fnd ii'X s ^ lu tic x  r x t r e a to i  r iu b  c*;!v? in ' fcfco c x a l  ray*  ^
?h3 rer;it'V; oh ta!» ,ri c f  t a r  re  'or 1 ^  bvo c t l r u o  r l l e n x i  to 
r.tand cvcc? sodiici fr-r t ro  Cay# mdows#. tbenv.&XstiXXr d over a
o f  ©odium* :: c%feain;l p ( l)
b*p* 75> 80  ’ .CX*S,f>) W(2) t>-*.T>* 80°-r 0 (0»l g ,)  .  Cn ra d ls -  ■ 
f i l i a t i o n  1*^5 •bttfcyl o t%r l  r tp e r ; was; otrta inod  b«p* ^?-a°p |0*$ g*} 
and bad t r f  f c / T ^  ~ C1*31^j/c*7 ' r ' •** 23*?2>
-„*0 4 0 t '-v l  -^ o  o
w r * 43 *0i $ hor.opnooorrs, (1 * 0*25) nn i I 8 *8*!,*
10 .00°, ^ S -  07*X'° in  n lochct so lu tio n
(o ^ 2*ci!-K rc m a i o* :o * i |  ;i* p * > s  V ’V*0 
€» 7C*Cj Z $ 15 *f>* C‘*’ing to  tan  oXcoonosn ©f t h i  b o i l i r c  
p o in t s  o r  e t b j l  a l c w x t  f in d y ^ b u ty !  otj'oyl ut}\or9 d i m -
o a l t j  otoo onporionood in  ^o ta in in ^  t.0o o th e r  fro ^  ih-on o.lechcl* 
V iru n ^  or ci ^Uol T-tu s t i l l  fn’osont aYen a r t  n r  t ro a tio ;;  t>o 
r in t i tro  mmosoXirely w ith  ’.'L tl.a lie-eu lvd^l^o  an l sa ? ix .*
Reaction between, &^~Butyl - • p~ToliienesuIphonate• and r,~Butyl 
Alcohol in  the ■Presence .of Potassium Carbonate * t  •
A s im ila r  procedure was followed* &«y3 ^Butyl 'j>~ 
to luene sulphonate (15 g .} } prepared from &~/3 -bu tano l
{Ct? ? 1 3  *220) was heated ' w ith n-hutanol(8' g * 5 and pocssaium J* #
carbonate’ (5"'g.) f o r ''24■ heiixns-on a .,bo iling  w ater hath*; ''" fhe ? 
crude e th e r  oouainod' was ho sited w ith  p h th a lic  ■anhydride" (30 g*) 
as before • and, a f te r  i t  had been recovered , i t .  was allowed to  
stand  e ix r  so&iura fo r  V ree---days 'was- f in a lly -d is t il le d ''f ro m *
a fre sh  q u an tity  of sodium* ■' !**/?•*Butyl~n~butyl e th e r  (2 g*) was
© o
obtained.,: b.p* 13G-1310C, n£7 *5 1.3972,. d ^ l 0*^69 w ith  . , :
d * 7 B L “  23 *42° » « .4 5 ° ,  homogeneous5896 ; ’ ^  5461 g :  ' ' f  4358
a  '  0.25 } and 21 .65°, ^ 5  -  21 .43°, ^ S ^ g g s  -  41.70°: ^  5898 ■■ g "■ 5461 ■' ■•;■' --
’In ;.ethyl alcohol, so lu tio n , (d  * :5.*034)* •„ . Foundt ;C, 73 *6* 
n , 13.7^; OgHisO re q u ire ’ C, 73 .8 j E, 13 .8/?. . ; f u ;
Reaction between a-»/3-6txtxl p-Toluenasalphonate and Phenol in
the Presence of Potassium Carbonate* • . •
- : &*»/£?-B u ty l;;p^*toltienesulphonate (15 ; S* ) ’ + X2*98°}
and phenol' (30 g*bw ere heated "together in th e 'p r e s e n c e ’o f v'?--
anhydrous ~ potasslum ' carbonate ■ (5 g ») ' fo r  ’ 24 r hours •"•on' a b o ilin g  -
water 'bath* : An excess-' •of ';a concentrated  "sodium hydroxide
so lu tio n  'was ’added • and the mixture-; d i s t i l l e d  ;in  a c u rre n t . o f
steam*" "'The d i s t i l l a t e  was e x tra c ted  w ith '- 'e ther,-the  ^ e therea l
  ■ . fit
e x tra c t  washed w ith .'d ilu te  sodium 'hydroxide ^ o lu t io h  and watei'^
/
th ea ''d r ie d  o ror p z & im im  Two £ f  ra tio n s  wziki
. . . . . . .  ; • 'i:'
e'&fcaiiisd ®:i d i s t i l l i n g  id s ligs& d;rem lnjR it sffer* <K- odlm-* 
fe d 'b b o ii 'ra a —e a . P .  O h  •* fep* BP-PS'W© pm* F2, (abeut 
5 drop;;} b.p* 2.3l»~13C ji,5 rsfa rdaKotols* ' t< Ion
fe) Kao r r 'd i . t i l l . '*  ~,.-t Vwr Jnri b.r«* «W?3o/ S0 m * , r j s *& 1.4213,
42*61° In  otlvyi. ale©!*//* x e lu tio n  {© ** §* > * V
betroen r.p^jr/y -^> ffV f ^ L S S  \. f" > ^7$**!'.—h”! v>'^
(a )  io d lu n  buiis.w dde uz* orepr*r* I by  lid d ing  a  s o lu t io n  o f  
so  11 tin. o Hif * >V A C i«0PKZl7 '^c a o d i i (2  g*J i n  &hs©Xufc8 a lc o h o l  
(30  6»o« )  vO a c c m e o t r a t o l  a i X i d l ^ t  o f  b on su n td e (SO g*} An 
a lc o h o l*  /  f  t e r  r e f i l l ,  j  th a  2: A ntum  f o r  50, th e  o n c o st
a lo o lx - l  \xz rem ov'd  ana ILu w l I d  ? >'fetrT. J I ;  * v„ t t e n
h e a te d  for* wc Lours an a  1 c d l i ,  j  a f o r  Ireth w-U,  Sy#** * 1 jjg
i  ©luar* 10  * 3toheuat© (10  &.*j /^sT$f£ n — S*3O0 ),*: lieu  rn^s iw*3
#wi!ri\> 1 tv  2>i a  tim e  to  t i n e ,  on-I a  s tr o n g  o i t / v  o f  n V v n d s ,  
p o s s ib ly  clao to  th e  fo rm a tio n  i f f  b%v&m±k&lt%x m$ mtlm&* 
.Water was th e n  a d io d  to  th e  pro Snob *g& th e  w lr tn m  * t r s o t a d
with other* The o f  w o l  o u t l e t  tms washed twloa with sodium :
. . . .  /;■ . . ,  ...; ,: . . .
hydroxide solution, tree olfi rator m &  finally dried «v h* 
■ p o ln ssitv s . oarhonst®*' •■ Who o th e r  waa fchon roifiorod and * •>* 
r e s id u a -  d i s j o l w d  I n .a c r  Km r tlo o b sl*  .. A s m a ll  q u a n t ity  (0*05 g.*) 
sf...:a: :©olo!aid@gi3 ‘.solid »u n f -3°  ^ teli ct*yatallis@A in. p is te s  was
111.
f t e i t  © btaiw it. *$hi.n soMA contained nitrogen b>ifc no st&rdmr 
' npA.. was... t>oa$Ably the ©yl. •;doriynt|if#
A dbfl (00*0.11.. )Q*.. - On d ilu tin g  the ..»than,AA^xor w ith  vAoir
v*. «ji. ^
,€md rAlfntrgr to stand for. .«OP*er&X.j&sysi#y#-fcubyla^^ ■
' O ' \ ■*o'5 .out in  long noo-ll r.i run *108 C« . A.solidAo i In, *: •
'Iv;.^, 1*»0CV Jb .# t%- mm ..optic.aily,,insictilf©^:.t .:;:)n;
."(b) . BaeiSteil# (§ i>) wro clis$cX?©& in  storAwto ethyl fclcotol.
- g  -- • V ; ... 1 ‘ ... ' . . . ' ' ’ '■ \ . . . . . .  . . . .  . .... :. ■. v  .• .... . .. . ..-.v
(SO o*$#) In a £1 .&$& f i t te d  with a roflur, cenforcer* end sodium
r— -mv: ■;■•■ ■•■,. ' ": :'■ ' ' > ■"■'•'■' *
*tl £») ims r l i a * .  . Adaeii ilia itcdS/it: laid dissolved A-bntyl rv*- -
to ltv  w o L  - r 3 (10 0*) was added* rwd.ttie mixture Lo\iod oa
u w&tvw bath fo r 2 hours, whoa a espimisi -procipit&i;® of soiime.
;^b0lUan©3ttlpls©na1s0,'TO^ .otAainad^hh: Ahs VrAnro f»rj them cc?ci©&*
poured , into water and out witti other, and ,tf * o t v w d
ex trac t washed, and itwm dried  oyer mnhy&rous sedlov snlpliat;#*
*~h s o* ‘*w* v  * d '.a u“' ‘ 1 vi* or. d s t i l l f t i r n  :;iA  A “ r
■fraction b*p* 76e-84o0*. which was probabl|r of  ^ ~i ■■U'UU — :;v : ■'. 'v '•'■’•■ —-' •■•'■'"■' ' • ' ; ■ " T s ... .—’:■ P; . '  i:■•'. ; PV- -,.■
sXeeheX cm d^bv tfd  ethyl other*,.. .fbe s o l id r e s  Ado©..hod tup# 
127° 0* and ob nooBfSt;nl!IJ,o,tetiefi tpmz hot wai^r liitd rui>*130°* ■■Aube* V' — v ■;'. ; ■ - - b...,.;. K r^r,;-...:,.*.po /
l t Jv m  tboBsfeBs btiBfwdda* , rvn^oyi doriTf.tiir0 Jjhyt-
awina was lool&to'"? ■ ■,: ",...; ■ ' -. , ■',.■
botwocoi. - dl*^ - b n V~l f i n r - r . r f  gff*
t*,’ xn 11-1.0' Bf't,?*4 ■*»inm Onro^’n t t j « •
b:ri->:: 1 ;'U - B u t y l - g - b o l u e :tT 'rB*t
jgtplUnBwavJrli&:aa(l ‘ts 111-' :g*)v&Mr' pel ivm- omWI)SBatsr ■.(&■ g*5 fBm  
atxed  in  ooAoajv (50 a.*o*)f' ( th e  bansens tancl baoi;i d i s t i l l e d
over phosphorus pentoxi&e) and heated  on. a !b o ilin g  w ater • 
b a th  fo r  48 hours* The potassium  carbonate was f i l t e r e d  
o f f  and the buirene ircrzcve*  Considerable. decomposition
of the ■ unohangad^ -b u ty l jo-tolttenosulphonate occurred* Cn 
re c ry a ta llis s in g  the so lid -re s id u e  tw ice from e th e r  and l ig h t  
petroleum  i t  had n*p* 127° alone and when 'mixed w ith £ - • 
tolneaesxfLphonami&d * ho, evidence was, obtained th a t the 
p-to luonesuiphonyl d e r iv a tiv e  o f/5 -b u ty l’amine had been 
forrnacU- - u '. > • ■ ,
R e a c t io n  b e tw e e n  • B t h y l ’••p * T o lm n e sg n lp h o n a tea n d  C h lo ra m ln e ^ T *
E th y l  £ - to lu o i3 S u lp h o n a te  (10  g* ) a n d - c h lo m ia in c - f  
(12 g*) - were mix*! e e l  b o a te d  on  a  b o i l i n g  w a te r  b a t h  f o r  
12  h o u rs  * Chlorix a ' a s  e v o lv e d *  h a te r  was the j a d d ed  
an d  the  m ixture e x t r a c t e d  w ith  e th e r *  : The e t h e r  e x t r a c t  
was w ashed  vrifch water and  d ried  o v e r  anhydrous sodium s u l ­
p h a t e ,  th e n  f i l t e r e d  and  d r i e d  o v e r  p o ta s s iu m  c a rb o n a te *  - 
The a d d i t i o n  o f  p o ta s s iu m  c a r b o n a te  c a u s e d  an  i n t e n s e  b lu e  
c o lo u r  which c h an g e d  r a p i d l y  t o  d a r k  brown * The o r i g i n a l  
y ellow .colour, o f the s o l u t i o n  r e a p p e a r e d  on a d d in g  d i l u t e  
h y d r o c h lo r i c  a c id *  a f t e r  th e  e t h e r  h a d  b e e n  rem o v ed , th e  
b row n r e s i d u e  was d i s t i l l e d  i n  a  h ig h  vacuum , - tw o f r a c t i o n s  
b e in g  o b ta in e d -  T l*  (3 g * ) ,  b*p* 124 ~ liO °0 *  :F2*{2 g . ) ,
b.p* 150-160°'*  On ■ r e d ls t i l l a t i o n  F2 g ave  a  c o l o u r l e s s  •.
viscous l i r a t d  ir>*p* Xof*»X01D rAiicli s o l id if ie d  on c o s l i 'i\:t to  
a whit# &olid n*p* *$°C# Ca *ver * trlli& n b io  i f r a  a ft r«ix<*.
fcuro o f Iftopropyl etc*,o r a trs l& x t. I t  h tX r*p*
I'A-00 , and a f te r  tao  Z>i* l i a r  i-uarp I ^ ll la a tlo n s , n*p. CP « 
Iko r*lxc.& *;•£*• niflx e th y l j^toXtwovS ^caiuui&e. was &l$o 
iioaco* fcno in te ra c tio n  o r ebby! 2^ i ® l \ W 'C v z x & i & k & m % ®  ©ad. 
.qhlorais£nv**P yio ids € Urp 1 t>- toXu* icle*
ROEOfe , on ^  t ' •voi • n< *s1 tlvhot .vP ar'i CXiln r?iT ^
y5-*dufcyl ^ * to ! r  le^nlphn v*so (1.) y*) and ebAcn-o £ro**j?
.{12,. g*).;. wore isi^ad rod h-tfttod o-i a LoiXln,; ' vat or fcnth fo r IS 
fio u rs#' P;.,X A ft#v a .o*M*orv vX«vjf ^ is ten 0-i-vs^» a l >.>■!>.^  a.o*-.vC'iX* i-ti.as 
notleeg but no chi orlr.e rp;ut,rv £ to bo evolved# . a* to r  *vue .; 
ih,;x rd;u,’i  and t lu  so lid  vMeh eoperated w:;s o&fcractul r i t b  
etf c r In tho uaool nay* f i o  p.nA cf fcle oLhcr ,\ d he*, a,
rvnovyd^ tdx rolu*' loa v*cui X:ft tc ar ;^c t n l l i  «i* V # A » *># c rp o ta lr
Oobtain: >1 And l *!<% Xs, £' alono nod whainfeedmdtii n^oXu-nosulrhr a*
cr £do* 10 oi;id^o;oo v^» GJtnlrool r^to lu trn^oulpL oayl ■
. • • r  ■ •.  . - • • - • : • ■  ■ ... •. . .  • .’.* • ' -•■ - *&*■   *» ^
dor£v&ti%?o o f/^^bu ty l^alno  l;r,d bou.n #".•,, f r c s ’^
h yd ro ly sis  o f t t e  snlp!n.onot3 and o f chXormir^^l* ocetiirsd  w ith  
form ation of 2^ ^ol n^nccul phomsi d^# . and hypochlorous 
EOid# *ch* ;7ator. nwCwussary- f  o r fcbe&ar r#a.€ti0nn to  ’tak^'' p ines ' . . v 
Ucliig piwidod. by t«ho o f e x y a ta l l is a t io n ’: ©f.. ehlorkaiae^T.
f.bo -butnnol \>w£i d^l.JrOrV-l O^r-S-'. llSv'd to aid by tb.3 hXoroue
115.*
v
11 .30 j:S l'S a  =r.'O S so ;;r, + ' '31 :*• SaOS' 
n  £  ' i t  “ 7 7 a “
■' :f n t + KC31 •=, £*„!!.CliO ■+• II 0 + ItO!'' : 1
* " u a s
C 1 !l ® ’J ^   ^f^ f\ $
(a) Absolute atnpl alcohol (ICO c *e#} sa tu ra te !  vdtli 
airmonia wm iicMqkI ?v t o l u e n e s u l t o  CIO ft*} &r*d... . . . ■ '. /  W ; m* "■ . ..  .■'■•■■.-.■ v-’. ■
1.0 f t  £ia a desiccator fo r th^m  $xv?®* Id/dxaahlerie sal:! ?nn3 
then a l io l  tind the solution e*:tr?tcto& with ethorv 21a aouoous 
0 %tra c t t/0.3 fern o\naeoratol to  divnojn and tk i  s t i l l  x»o3 
d i s t i l l  nl ey-trr so lid  potassIra # lim it 1 a
1»-\.J'S^ **Sp'1 S'T'Wit « A  #*J>« «  •#*> *? .* .fwt-T.„%, & <tl |;y w iKif r r f W - w *  -& ■
( h )  Alar-heXio cv-^c-aia (15 c«#) a r id /f - tu ty l ^ to l r a u o s u t  
p ticrate (3 *>} vroiui hoatod taco ih o r In  a sca led  fcuje a t  10Cc\ 
II3  so lid  nrcduot obtalnoI t/&.g d ls so l/o i in  v;atcr* ac id if ied  
with hydros die r is  acid and extracted with other us tDfuus#
.& r$slduo* €>Vtu!nol c i  evaporating; the  aqueous entm ?'! ^  W  Mi*
d i did not yield  ^ 7  - ‘^ utylanija^ rho:i d i a t l l l c l  c ltk
f w  4  « « *  4 t T > ^ -  W w 2?  * s & f '% A  .1% ^  •
(3) ts* ^ f t <f 5 4ii. t*% M $f.J1* J "J K ^
^ \ 1%,^  4*,4't'Vv^5^ _,. ‘€ CM ^  cp>.^^ f l  ■ - - ^ f~r***%4* ?  ^V ‘t  ^ «>- w f •W v u j *»# a JL - ^ w ^  i u  V iJ* •  ^  I \ •
A trorrn o i l  at ton top o f 0 colourlcec 1m
ta ia in c  1  ^ c r fn t^ l l in a  pl/itos«- 2tia a c n te
irera s tenn  d i s t i l l e d  v?Hk so d ta i  ^ l r c ^ 3  do end  th e  d l s t i l l ^ t o
DflrVI> < ■ -■ . *k% nt\.tfn* ^  * * p r  ^ti'i ,■. .
fo r 10 locartu
la ^ c r  cc:r
%?*&* t l a  tubas
'.eallaebed t o  . d i lu te  bydrfeehl&rle* m a i d * *2hm i^ ro c i& er ie  ■ maid
■solution wm ttf'drysme'-ta a water fcat:v cc®*--
e a n tr a te d  fcy&roohtorici r .o id  tmhi^  a d i o i  to ; t lia e :  t o :>
order- to. prewnb to "5 oy fcytirolysla * ttey^ t^fut^rlatjina hydro**-
lehlerldo and p**“%nlm chlort&a r^ro separated by extracting the?
dry t^fcure in a Soxlilot extractor with dry- acetone in  wMeh%
the mr/toe jayurecl'd or!do la  so lu b le . hut r.monlirx chloride,, o,i,r,
insoluble* After ror 07X13 the noofccre fa on Uv$ extract cb«*
tained tha -residual tev*:»zi ta r  ran tr liu ra to f  with dry ether#,
t * n a  w hite  s o lid  separated# • M U  tso lii  was removed by, f  11* • ■
ia^wion an! roc^ sfca llieod  fren a s^ull quantity o f aceitne* ..i^
longf•:• 0olptarleae ■ m ® $ lm ’ o ^ ^ t y l a ^ l n ^  hydrochloride bair-c
obtained *-x?; A/.solution of the hydrochloride in  water (a, % Q*¥2t)
wm o p t l m l t j ,  to&etiva , t o  a  ^ » tube* Tim hytooohtorid# was •
than ecaxverted intoy^but^lririna bon*onto,by th e  Schott 1
rarnaiT.i re la tion  •* • The r^aN,c t than had /^ P *  *m ,3i5 # 1, - to y ’- 5461
a thy! $ Xeohol so lu tion  (j* » 1*11,0)# m d a fte r  two reo^st& lliaa** 
tie r *  from corpora a to r  1 i t  raa obtained with sup# 06US0°3*;,;:
C  ^’* £ £ 7 j?  3  '  p :,S5*
Bo. ”,11. ;0»..71.5| B*. 0.rvV, roquiroa C J4.8J .h ,_ 8*8|»,?:;. v
r^*.atlc-n Bate''©on' <S«/3*»T>'fc''l p^’Jolwdnsottl’' ' ’.on'tfca fiit-3 P:! ",v*?
u u u  d**.$4sutyl::^ -Tolnoatiulphm ato-' t i l  g * |:; prepared' from-*»*«? J '*’***' *
pi *oridin0'V;(8 g#)%era';Ei* *1 
and 'paused on a w ater b a th  f o r  two hour®# ,: On cooling * la rg e  
oolcnarless plates eep a» ted #  '. A fte r adding d i lu te  s o d t o
hydroxide so lu tio n  the mixture w as.ex trac ted  w ith  ether, and 
the 'e thereal ex tract washed with".water: and" d ried ' w ith'notassiim  
carbonate* After remoral of the ether and excess piperidine 
by d is t i l la t io n ,  -b u ty l .p iperid ine  (5 g*) was obtained ,’
b#p* . 73*7S°/25 ram* On r e d i s t i l l a t ion th is  load h.p*?5-6°/85 mm*$
nSl0 l,4483 , d2^° 0.835 and 7 % 7 25° '* 54.59°, /c * 7 25°  -  63.53°,
-,v-. =-.4u . 5396 . *0461
4353 ■■' ■ 0 ' “  n .o7:; ,.., !0 . ,5896 , . ........
“ 0*7 , “ 9*1 to  o th y l alooliol so in tlo n  (o r  5,0014
, '
£ "o ^ 2 5  -  9 9 .6 0 °  (1  « 0 .2 5 )  houO;> le o u s , and  £ o /7 2 4  -  5 .9  ,
5^ t]) ■ ■ ■ ■ ■ ■ . ■ ' ■ ■ ■ ■
24° - 3 .
5461  ' -U v  ” 4358
Founds C, 76#6 | . H, 15-*3%*. r e q u i r e s  C, 7 6 * 6 1 B, 13*5#*
The h y d r o c h lo r id e  was p r e p a r e d . b y  ni}JLn~ T« (h - b u t y l  p i p e r i d i n e  
(1  g * ) and c o n c e n t r a t e d .h y d r o c h lo r i c  a c id  <2 g . )  and  e v a p o r a t in g  
to  d ry n e s s  o n .a  w a te r  b a th *  The s o l i d  r e s i d u e  was th e n  r e ­
c r y s t a l l i s e d  from  .a c e to n e  a n d  was o b ta in e d  i n  lo n g  n e e d le s #  ■
B~ P> - b u t y l  p i p e r i d i n e  h y d r o c h lo r id e  h a d  / % 7 '™  +  1*40°,
I o ~ ■> — p.: ob^.o 5,.r ., . 3
1 ,8 0 ° ,  ' / ^ 7 ^  # ' '4 . 4 ° ' i n  I - h y d r o c h l o r i c  a c i d  s o l u t i o n  :
^ • ^ 4 6 1 h -  0 . * , , , , ,
( 0  = O .0 C J) a ,U  A 7 23 * 0 .9 3  , ' / ^ 7 23 * 1 .2 4 ,  fjZ jZ Z  + 3 .0 3  
-  ^  0893 2;:: ; t " 5 4 6 1 '  ■ , r ,■% "4 3 5 8  : , ;;...,.
i n  w a te r  (js z  4 * 4 2 0 ) .
. The p l a t  in ic . s a l t  w as p r e p a r e d  by m ixing-p latin ie c h lo r i d e  
(0*48 g . ) and  h y d r o c h lo r i c  a c id  ( 0 .3  g .o f 35$  a c i d ) ,  and  a d d in g  
t h e  s o l u t i o n  t o  B y 3  -butyl p i p e r i d i n e  (0*2  g . ) i n  e t h y l ’ a l c o h o l .  ' 
After warming t h e  mixture f o r  15 m in u te s  i t  was l e f t  t o  -"A 
c r y sta llise *  • The o r a n g e - c o lo u r e d  s o l i d  obtained was'recry­
s ta l l i s e d  from  e t h y l  a l c o h o l ,  when lo n g  n e e d le s  s e p a r a t e d ,  
m*p* 195°C* w i th  d e co m p o sitio n .*  ' The s a l t  w as o p t i c a l l y  i n a c t i v e  
i n  a quo oils s o l u t i o n .  '
P o r t io n  b o trn m  (r<) g->mo »tiy..
*wi o i r ml  y i ^ , L tf{* V"’ > p r: soluro d^m rllrv : ahcw  f o r  t i n
o p tic a lly  ac tiv o  ?ral* Cmmm vrna ftfJtm>X a x a s tty , Itio tp%leal* 
ly  in&otlvo b ^ - b u t y l  y lp o r ld lm  y to ll^ d  *  p i& iin lo . m tt .  .
;  . • ■: • : v  ■ ■ —  ■ A  : ' • ■■• :  A : - A A ■■- ' ■ : - a  ■ ‘ U - U - ;  ' :A . A  A  A  a a ; -’ A  A v ,  ■ ' A ' P y "  w A U ^ A  A a a A A  A A A A  a A A . - a ' A ;  ' .■
m»p»l$7e t and s. piop&fco ;n*p* .9§-lC0%  ,
(b) 1.TV*-«* " **11 y,. * - rf-1*"*y * .?r~.*»1 dp » /$-Butyl isd ido
t&  g # l  a n d : p i p ^ r i c t i n o  ' ( B ' ‘Qm V n ^ T & r n i ^ M d m  .‘"On, w & ^ i a s ' f s r  a  f «
;A :. . . .  ;v -  ■ : 'V ^ V ; . v ; : -  ■>. . :,■••. , A  ■■■•"'•■'■ , ■>; / . ,  /  >.; ■' 'AA ' A ” ..v... a  ;. ‘ A; A 'a  A \  a ~ .. a : ■. . '.  A A a A -
miimtna ‘ m wlilt®‘ «yat&lXi&& "solid ' s^p u ra tM * "' J&sesib o f ' # M im
a o l u t i e n '  w a s  t h a n ;  «£& *& ' a n & 'f c h o  m is M tw m
A A."’ ;■ -A'V A p  --AvO: A p A  A  . / . 'A ,,„A Iv jA - A '1 O A ..-A  U  ; A'lV A'1 ,._; ’’' v.A\VA'A ’ A a A —A ■ ■
i i r i t h ’: o b h o r  i n  t & a  u s i m l  ' \ ; i l ^ * B u % l ’. p i | ) e r i S i n n '  ( 4  g # l
f c * p * 7 G 0/ 2 T .  r r # f  m l  r £ ^ #~  I t l i f i  r a i s  o M a i n ® f I < T ‘ ' ‘> i a i . l n i o  s a l t
nup«197-°j. i s t a i d  c u p * '. - .w i th  p l a t i a i c i . ; i a l t  o f . I a ) . : :- 1 § ? 0 *
- : ■ -  ' , ’ o  ’ ’ •
r i o r a t O f  n # p * H 0 ° f -id. r i ^ o d  aup# t r i f c h  y i c r a i a  c f  (a)  I t o  *
f a )  r - A i t u 1  ^ A e l u i A m r t H  10 ^ t o *  f l i®  ' p » o # d n r o  d & a o r i f e o d ,  
a h o y #  f o r  t h o  o p t i m a l l y  m t i w  / 3 * » h u t y l  j ^ t o l u o n o ^ u l p h o i m t o  wm>
oloao ly  followed* ■ l>*p* ^
w a a  o h t a l n o d # ; ,  ' f l a t i n i o , s a l t  1 7 9  ; t t & v & t m  i a * p *  I 3 S  •
t .s ( d )  n - B u t y l '  B r o s d d ® #  . / f l a # .  p T O o o d u s * #  d o s o r i h o d  a h o i r o  f o x *  \v/.'.- •' * .a ; ./•* •'.. , , b ' . ; -'A •-.•j.-. » ; .; aa.;' a ;.;. ?'■'-:v*. 'i'
A  ♦ b u t y l  i t  l i u a  ” f y l  . p i p o y i d l n # . .  b * p * T O ° / ^
t^3  ohtsinodf r in t in io  1 m #p#179f,^dvm^ad,.m*.pf'i,w ith.^ •
p i  a t  i n i #  , m l % . . p H 2n  { % }  1 7 0 °  P i c i r a t f ^  :
r , u p «  ^ i t h  p i o r r t f i  o f  C o 5 1 3 3 ° #  -.. ;. , ' b ; A . . . , , . . . . b . / - „. ■ ..,b .,y
t u ® m t i m .  h o t  t o s h  d -  o l  i t  a n o t 3 u l p h c s 2 : a  t #  a u % i f ; a %i l l r n »
U B j t t y l  ^ t Q l i i : ; : P i ; Z v d p l P O \ i a i ^  { o  p r a m w l  f t o n  < 2 r / ? 'Cl-
117 •
bu tano l -12♦St15} was -wk:f%?©d w itli• p irM ia© : {.Si g*5^for
■ 5461  . ■
lsto'''h0i£rs b3l:-';te b e l i to g  w ater bath*-when a p & le iy e ll te  viscous
. - ■ f
l i q u id ' was'’ • ofcfcfcined* ; v ffee- p v o d m t■ was-- clls.selxed to.; w ater tmd 
0^traat@d''wit!a:-'0tlier :.ta re iw # - to y  tmc^angad;-'aul^!i'onata>;' ;':^  ffa© 
p m % im { w m '-o m a m itv k te ^  m [ a  w ater - batli- te d  tbte--:-'-i:* 
h e a te d ; t o - l o c a t e ' a'-M,g!i -vaotgum.(0*1' m*}^ for'nboufe ©ncx hour* 
I t '. 'w te  f in a l ly  allow ed-to  s ta n d 'in  a x ac im ad e s ic ca to r ■
:phosphorous pehtoxidefe and' a f te r -w --few 'days'1 i t - s o l id i f i e d  com­
pletely '*  ■ 11 :- ©olid had ■m*p*S00; and"', war; v e r y . so lub le  - t o  water:-;
©nd in  ethyl-; alcohol* IT ^^B uty l^pyrid to liaa  fw io luenosu ltev  *4
.plioaate bM £ ^ 7 g '|0s~ -« 16 > : ^ < / g |6 l “ 1«1& '■* f ^ 4 3 5 3 * > 1,53 
i n  absolute' -e thy l .a lcohol.so lu tion '" (e -  8 #470} and - •. -  -
S * J / - 1 . 2 4 ° ,  -/aT ® *! -  i .8 5 e> j ^ / f £ 0 ' -  1 »S8® H f aqaeoas5461 ■'■■ . ***** '45©
■solution* -■ ■ifho. p la tin to  s a l t .-'■£&. Jl^ -I •^ S r t^ 0 -#^tCl'^/had'' -mVpf -
205 on r e o ry s ta l l i s a t io  % from aqueous alcohol# and was-optical*
ly  in a c tiv e  in  aqueous' solution*
fiie p io ra to  was prepared by mixing the warm:/'*, alooliolie 
solutions of the pyridiniua .sa lt and p ic ric  as Id in  the re q u i­
s i t e  proportions* 'On coo ling , long yellow needles beoar©feed 
which on r e e r y s t s l l l s a t lo n  from ethyl alcohol had ii*p*lC3°*
l . ' ' I ■ 0  r  : U / v :v .  -orX  ^  ■-The mixed n*p* with pyridine pie r a te  was also  165 and I t  was 
concluded th a t the s a l t  obtained fromy3~fcctyl pyrldinitm  j>~ 
toluene a ulphonate and p ic ric  acid wat pyridine plcrat#*
R eaction between fb *3ufcyl. oluenosulplicmato ted  oluidine *
£~ tr Ittonosulphonato {6 g*) prepared £vom &~jB~
11 8 .
butanol-' ^ I'' i  * -:^ ^ and j>~toXui&ine (5 g*}.. were
warmed-on a-w ater bath  fo r  6 :hours * The s o l id  produet was 
d isso lved  in  caustic soda gelation* ex tra c ted  w ith e th e r ,  and 
the  e th e re a l ...solution washed w ith water and d ried  over potassium 
carbonate • i :„ k f t e r  removal of the e th e r , the residue was d is -  , 
■ tille d  under red u ced 'p ressu re , when two main f ra c tio n s  were ;
obtained* ;'.;.'.. F*(1) * ,b*p* -110*130°/25 mm*', which so lid if ie d -o n  ;
. ' '  ' ©  .... 
cooling, and was ...chiefly £~toliiidiia©.*. F . (2 ) b .p .133-4 /25  mm*
On..r e d i s t i l l a t i o n , . -b u ty l jv 1 ©luldlne (1 g*) * b *p»135-6°/25am*
was . ob tained , and had n iw*®0l*6272, 64^-0*916 a n d - 37*45^ . o D0 0 5896 '
Z^rstei**;-4”4 *98°^ £ ^ 7*4558 V 86*18* homogeneous, Cl ® 0*25),
a n i l e -  h l f i e l  - 40 -84° '  & J j £ a l  ‘  77-96°- lB
eb ly l alcohol so lu tio n  (c = 5 .310} and / ^ T S l  5 #oo°,* c , — ‘--*  5896
j-a-fZ  1 ,  4 .7 2 ° , /'5 '7fJrQ -  8.16° in  0.477 H.EC1 (c * 5 .7 4 0 ),
*~rr< 5.461 400o ■
P reparation  of/^-S iity lam lne»
( i )  P re p a ra tio n ' of M ethylsthylketoxitne» M ethylethyl ketone 
was~ c a re fu lly  f r a c t j  ovate cl and, the p o rtio n  b o ilin g  79.**81° was 
c o lle c te d  s e p a ra te ly . S olu tions of hydroxylamine hydrochloride 
(69“g* ' in  100 o*c . w ater) and sodium hydroxide (40 g . in  100 c*.c* 
water) were mixed, and m ethylethyl ketone (80 g .)  was added In 
small" q u a n titie s  w ith shaking* A fte r stand ing  fo r  24 hours 
■all "sm ell:of ..feydro&ylamine ''had.-gone and a pale yellow o i l  had 
separa ted  a t  ;the  top of the  liquid , in  the flask*  The oxime was 
e x tra c te d 'w ith  e th e r , washed w ith w ater and dried, over anhydrous
119* ' ■
s o d lte  siiiphatev ;^ :AHerr'-removing:\the  ©tfeer,"tiethyi©thyi- 
koicxime was obtained b*p•l53°/7&d ism*''cir. 80*82^/60 m#
’(11) Reduction of hot hylo.thylk© t  oxime* •• ' M othylethylket oxline _ jj
(61 g*) was d isso lved  in  00/> e th y l alcohol (1 l i t r e )  In  a 3*  ^ 3
necked f la sk  f i t t e d  w ith two double su rface  conlsnsors in  scries* 
Sodium (65 g*} was added In sm all lumps through one of the s ide  jj
necks*' Phen the  re ac tio n  became le s s  vigorous the  f la sk  was |
heated  on a w ater b a th , aqueous a lcoho l and f in a l ly  w ater ji
being added from time to  time* The butylam lne was then r e -  j|
'moved In  a cu rren t of steam and absorbed In  d i lu te  hydrochloric  ;j: 
©old* * The ac id  so lu tio n  was evaporated to  dryness#-a l i t t l e  . ||
concentrate  1 hydrochloric ac id  being added .to  prevent lo s s  by ||
hydrolysis*  I t  was found th a t the b e s t method o f ob ta in ing  |
the fre e  bass was to  d i s t i l  the so lid  hydrochloride (6C g*) 'J
w ith  an excess' of"a concen trated  solution o f sodium hydroxide#
The d is t i l la te  was then allowed to stand over so lid  potassium |j
hydroxide, and a f te r  the aqueous layer which separated was jf
removed, was f in a lly  d is t i l le d  over so lid  potassium hydroxide* ||
f t  - Butylamine' (23 g*) was obtained, b*p*C7-C9°C« An attempt |
f  ^  ^  ^ jilj
' to  ex tract the amino from the alkaline solution of the hydro- |
chloride by means of e th e r  in  a continuous ex trac to r was I
m
unsuccessful owing to the low boiling  point and high so lu b ility  [j
f|o f ‘the-amine# ....-  ^ ■ |
IsJj;
if
was added a solution of s i lv e r  bromc&mphorsulphonate (30 g*} " - |
(111) R esolution of [ i-Butyxaioxn**
(a) To ft -Butylamine hydrochloride {8 g#) in  w ater (10 ecu'
1 2 0 .  7
In  water and then f i l te r e d *  /-'The ' f i l t r a t e  was""
evaporated to  a - syrup and was, then l e f t  In  a. vacuum d es icc a to r 
fo r  48 hours* When i t  had become.as s o lid  as p o s s ib le . i t  was 
d isso lved  'in  anhydrous ©ih y l :a e e ta t e *: The ■•■•Tbromcainphoranlphonate
could not he made' to  c r y s ta l l i s e ,  and this-m ethod was-abandoned*
(b)y^-Butyl amine (24 g*) a as added tb ,:&* t a r t a r ic  vaci&b 
(50 g*) d isso lved  in  a sm all quan tity  o f w ater and l e f t  to  
c ry s ta l l is e *  '.’..Repeated r e c ry s ta l l is a t io n  from 90# e th y l 
alcohol lo'f.',the’l.cron thus.lpbta.ined caused i r r e g u la r  v a r ia tio n s  > 
in  th e - 'ro ta to ry / power//Of/the t a r t r a te ;  probably owing to  
hydro lysis  and: lo ssbo f ^-buhylamimp and the presence of in -  . .. 
creasing-am ountsof;,free,:-tartaric ;, acid* , - I t  was th e re fo re  
necessary  to. re c o v e r, the.:..amine from ,the  s a l t  and. .determine the . . 
ro ta to ry  :power ;of;- the; f re e  base *■ y -yButylamine. .hydrogen ta r*  
t r a t e  (8 ■$«) was,, d is t i l le d :  w ith ;;a ; c o n c e n tra te d ,so lu tion ,,o f, 
sodium hydrox ide-:{5-, g*) ,,-;tha j d i s t i l l a t e .  ..dried, over.- s o l id  AV* 
potassium  .hydroxide./.and / f in a l ly  f ra c tio n a te d  over -;so lid , p o tas- 
slum hydroxide* >y^.-Butylamin©-,,(l*%0g*|,,.,b*.p*68° .was ...obtained* 
A fte r removals of, twef ./-crops; .of^ -buiyl&min©,,hydrogen - t a r t r a t e ,  
the . mother .liq u o r,; was,; concentrated- and , then decomposed * 1-
Butylamine:: (2 *6 :,g*) ::W ith :/£ ^ 7 jf^ * , 4  *61° / ( 1 * ,0 .2 5 ) ,was, 
obtained* /  :0ther,sam ples of/^-butylam ine were-obtained, w ith
following.- sp ec if  io„/rotations-;: o fd -y 3  *butylam ine; under, various 
conditions:, were, observed!* ; h v ^ ; ,  . .  v'
12 1 .'
d\ , i’onci
« *  15°
I one pus , £cx7^.. ' B t  OH ,
___15°
; Water
t 15°
U.HGl.
7  ' (1' s 0 .25) ; ' (V =  4.9So) :‘ '"(o " i s .icq ) (c_ = S .006 ( fo r  
base)J
5896 0; ' +  ,2 .03 , , . +  . 0 .22° : . y  , +  1.27° . , -  0.30° i, J
5461 o+  2 #25 0.44°^ + 1.47° V 00.40 ; ,
4558 +  3*40° ,  +,1.80°:; . v +  p  p s
o
)■:•; «* 1.60
Preparation . o f - -Butyl, Piperidine J>y.; the ■'Interact ion. .of: 
pentame thylene.. Bromide, and • 1+ A  ~ButyXamine *
*;v ,=;- Pen tame tlayl one broisi&e (2 *7 g*) (prepared by the method
described in' Organic' Syntheses Of A • IXl) in dry' ether'' (5 "ce *)"’■
'' * '  *was ' added: to 1 - / 3  #butyiamin@ , {S'#6 g; ^ $ in  "'dry
*" /  : . £ 4 6 1  ' . ; . ,
e th e r ''(5" cc*) and 'the mi^ttire'-was refluxed for 12'.hours," when
th e re ’ was'" a " heavy c ry s ta l  l in e  '• deposit", in  the flask#  The
product"w as.then d isso lv ed ’ in  c a u s tic  soda so lu tio n , e x tra c te d
with e th e r , and the  ethereal ex tract washed with water and
dried with potassium', carbonate 'On’ removal of the '• e th e r , ' the
residue was d i s t i l l e d  under reduced p ressu re , -two fractions
bo ins obtained. F (l) b.p.?0-80°/23 ms. F(2) b.p.93-97°/23 mm.
fh ls  wca uncharged nentam etrylene bromide* Fraction (1 ) ,  ;.
on r e l i s t  ill& tjxon, yielded -b u ty l piperidine (1 g*) "
b.p.TO-CO /2 3  pm. ,  n^6*2 1.4513 a n d a ^ ^  -  4 .59° (1 « 0 ,2 5 ) .
i ’ouna C, 76*0, H*; 1 3 .2 | C9H10H req u ire s  0 , 76.6s H, 13,5)1.
The p la t in ic  s a l t  had m,p, 137-198°, anti mixed m.p. w ith
p la tin ie  sa lt, obtained from,product., o f, the  ’in te ra c tio n  of &-
y$~t>utyl £*to lu enesulphonato and piperidine was ’ a lso  ' 197#-198° *
Be&etion between 1 + &1* fc *3utyl ivTolusnssulphona t@" and Bensole
Acid*„
! - t ,1. 5 ,1 )A ll a.1 ■-»• :&k*l%-. -But y l ^^©lm 9^sm lph.0nate, r{<x^ 4f«£ ~ '3 #34 
{20; g#):. anddsenselo. a c id -{33 ^g*) which had ,been ;dri$&. fo r four 
days. ovor■ phoaphoru^ vpentorvid^ in- a: :jyacuum desiccator were ' 
mixed and heated in  a boiling water bath for 24 hours# ■ A 
homogeneous so lu tion ’' was lo rae i which■• rap id ly  - darkened,♦^jSsceeaa- 
sodiun carbonate solution was then aL^d and the e s te r removed 
by a current of steam# The d is tilla te -w as  extracted with 
ether and the ethereal ex tract dried over potassium carbonate*
A fte r removing the e th e r , the  re s id u a l e s te r  wee d i s t i l l e d  in  ■
. 0/\acuo*^ -B u ty l  benzoate {?#5 g*) was ob tained , h*p* Ilfs* 117 '/20m,* 
•^21*3 x *4033 and was o p tic a lly  in a c tiv e  in  a 1 dm* tube 
{The or o t le a l  y io l d 15 * 6., g •) *
ficacfcion betw een' & -*■ dl~ ($-B utyl Benaoute, Bensoic Acid and p~
- - - r rv r -      ,^ t~ ~ t r i i r r 1^ ™ M r n ^ i i r n-r ,m  -frirmu-m-fmmnwrwrni.mi.nii.M'niw..i . w i i , , , / . . , , ......  • n w r r r ^ - m r r ^ n m r m - ^ v r t  m r tr  • n . w r r H  ■>
Tpluonosolp^onle A cid» ’ ’ ,
d i- fl -B utyl bonsso&te i-C*20°| 1 _ -  1) (5 g *},
anhydrous bonaoio ac id  (3*4 g*} mid o-to luenesu lphonic acid  
(3 g#); wore-;;.mixed and h e a te d : on - a . b o i l in g ,w a te r ,b a th ,fo r  12a 
hours * ;h The jS ^butyl-vbanso&fc®, was iso la te d , -as .d esc rib ed  above# 
■Onridistillationp^*butyl;;,benspate {2 *2, g*), was; o b ta in ed  and, was 
o p tic a l ly  i n a c t i v e r ■ - (pzS) v*4 . -..a ? - ^
He ac t ion between & -t d l - /9 -  Butyl Bensoa «® and so le  Acid*
-t -  ___________r —r, -r"--TY-r--1——      ----------------------------------------------------------------r r . . . ,  -.- , -,  r -, ,....,... -   . _
,  ,  ■ ; • &  + 41- fi •Bat„ 1 oansoate. (2; g . }, O ff® , -t- 2 .63° j 1;: s , 0 ,251
125...
was w&rr.ol w i th  anhydrous•"bon&oic n o i l  (2*0 £*) f o r  24 t o r p j
os a boiling water bat/h ♦ ibe 1.1 t£ nil was thea wurod Into
& licit© scdim i o&rix-n^to Svlutlon ao ! o r t r r  3 tod r1f.li o th e r in  \
•' ;.' .■■: ■ ■.-.■■ . ■ ■ ■ ■ ■ ' - - ■ ■ ■ . ■'■■■■■'■■■’ .;■', -0 A
til# usual, way* • • tm, c llsn ill .jvi r n f d ^ - b u t y l  bens act or 
{ l . a  !?,) c a s  cb ta l j r s a  W i t b a j ,  ' + 2 .7 0 °  Cl = o , , ; r ; ) .
fr»a$tlon•’txitrc nti d +• &V^3 * ‘ntyi: Sensemts-fmd g *  ^  a^ rie$ul.pfcoaio
f C U t l V v , .  - '-a -  ■. ; ; v. ' '
^  o
d  +  d l - / 3  b a n s 0 & t & ;- 1 2  - :h * 5 C a r „  ■ - t h ’‘'! ) a n t  ■- n - o «m*, —* / . .  ^ - OUll -■• ■. . ‘
20'
54'
t o l t ^ n e s t & p l : t a l e  n o l d l a  w e r e  m i x e d  c ;  * t m l  t o g e t h e r *  o n
b c d l L  ** o r  b a t h  f o r  3 4 - h o u r s * 1 * ' V  y v i  21& . o f  l i o n s oic ,..^
m id  f i l l e d  ib# flash  and u -teora tarry- ,3J gaid no m-ino 1# On 
o v  a U » r  • s o i i x a  o a ^ b o a a t # 1 i t - o T u t i e n . t t r .d  o •*•t v . t -2 t i n . g  w i t h
e t h e r  l a  t ; u i  m x m l- .  * r * y t  . - m / 2 n n a  i a o l a t o i ^ y l t  
w a s  :•. e o n a l u d o d  f ' t  M m / 5 -.1 v t  r - n d i c s l  m * moon, l o o t  t s  t e t y *
l a n d s -  ,-■■/■ ■•■,•,;. ■. . o n  ■ .■■■■,,
o i  v ' ^ % ^ 3 0 ^ 0 0 %  0 7 H y S 0 a *OH : -  ■ C ,  m .P ^ lh O O O H  y  0 ^ 3 0 ^ * 0 1 1 . ;:,
lit* o il on ootnoon In 1-/3 - " W i  **•>* 1 * dunr n 9 ul whon&t o nrd hh^Vtroiis 
T*rv» '1.f ' ’
: '"' •' '''’Anhydrous ’ f a m ia  n o i l  v-jis  prenured I y rtupoernc^a mothtd
i t e i i * '  O tc * .  O h i o *  X B S 8 ,  i T t J s  j -#  # 6 2  f , 1 3  i l ,  I & in y o n  a n d .  :.
h u n t e r ,  0 * 0  # 2 #  1 0 1 3 *  l^ y .   ^ .9 ) .#  , , .  M tm m m i& l  -.{Sctff a c t !  .
v o a  r : i n c d  w i t h  * * r m r h  p ^ r o  {'“ I  '!  s u l p h u r i c  a c i d  t o  f o r m  t l i o  . . .
r  * f -c '  y d r a t a  l i j S O ^ ^ h O ,  w i t h  m i l . t h s , w i& t o r  f r e s e n t #  v ; T  n  m i x t u r a
wsy th an  i l c t i l t o t  nnioim: Poineai ; the fa rn lo  aa id
e o l l e o t s d  i n  f r s : # e o o l o i  i a  i s ©  w a t » « -  & h:-no  i f  s o l i d i f i e d
■ r ‘"■■'■.■ - ' ' "■..  h :-!'v- ■ " ■  ■ ■"■ ■'■' "
v7?V
124 .
The? temperature rco beet below in sreor to
rochxm the acliy a v a il en of i lo  f e r r i c  me Id  to s minim rn*
i d  h2.*y5 -dutyX |>1aIrone& al iu  coin 1,a (10 g*} prcpmrol from
1 - /3 -tu t;a r ,cX  tc\4; jL  — c* rd c ) o d m o r r a o  fo rm ic  r o d !  (80  r # )  
ta T e  re  f iv e : d  f o r  a * e r r s  r n  a  b a i l i n g  r a t e r  A b l m b
l l q u l  *. rma o b ta in e d  m  ab< u t  t e n  rd  r a t e s .  Tit* p ro d u c t  was 
t e n  a tore*. A l e t  11? e d  nrxi i / o  d ie  t i l l  a t e  o r t r o e  t o :! y .I ih  o t c e r *  
The o t b n r e a l  r e s  *.-r.fihod w i th  d i l u t e  t r d l n o  e& a*basate
1./3 lm :'/::.mmv / , t'„ .
s o l u t i o n  sard r a t e r  s*nd th u n  d r i e d  w i th  pebcuasirx; c rrb c /u fc e *  
do f r * c i r r v  t l r t b < *  tv 3 t i n  * l e f t  o f  V r  r  . o v lr  g * c the-r |  
7 i - b u t y l 'forer* iv* m a  c b t o l r o d  (0*5 p d f  h * G \ ~ 0 3 0 , r t  *^<w\  .
:,,.... v  • '• B 1*303 C
and  was o p t i c a l l y  ir;.v*t1v>i 3 a  a  c *0 G a**  tU x w
“■v., ,,, . •■ :'■ :
T in  n o n - v o t a t t l e  ? m ? d r e  f r a n  t i  a a t  saw d i t t l l l t t i o n
-a " • , . . :••■ :.■■:' .:\ : /' A
/  C-'<‘ /  ' ‘~ f ‘ .v ' .- .-, ■ " ••■ • '? O V  ;-r . ■*■■■■ - ■ .-■ -  -
fo rm e !  h  b lu e  w h ic h  rovei & d a r d  grnf?n K yrun;/ l i q u i d
-a.y;: mAA; 1 :
on o v a p o ra t  h ,  * T b l*  u s  m b u b lu  i n  a l c o h o l  a: A eon  ton;? ltd ;
. . . . . .  ■■...• ' ■ ■ . ' ■- -  ■■■'.. A ' : ’’ . - "■■ / . , . '  . ■ ■ >.' - ■■•■.■ • '  'A .  •• ‘ i
' : f : V , : , - . , ;  ... .. ...••. a  .-. , , ,  . ■■■•>■ ■-■- ' ■ -  . . .
j ta a o lu b lo  i n  n t h o r ,  m\% oor-ben te f c r s e h lo r ld o *  On
a d d in g  c a rb o n  t e t m c h l o r l d n  t o  a  s o l u t i o n  o f  t h e  aubst& no®  In
a c e to n e *  a  dEffe g ra o n  p m c l r i f c a i ^  fo rm c l  w h ic h 'w a s  r m  v o d  b y
_  . - 
f i l t r a t i o n  A 7 Oh r o a r y s  t a l l  i  s a t  io n  l> o n  o ih y l  o d c o h o l savi l o o -/ ; • ' ■ tC •.: y V: -.;■;7 71:" c.:. / J ; : : -..'■-'y > ■■ .■ .7.'.:;. . > n
p r o p y l 'o t ! i o r d E ': 'h in u tk i '‘q u a n t i t y ' 'o f  n  d r r h  g r c a n  s n l d i  o aa
c b ta L n o l*  . - ,
. . Atm'm:A' A■ h:;; h & /  ^hi.. “■ ■ :-,y' ■ ■ ‘ : .
m i 5 c d?ch  or: a 1 -+- dX>/S -B u ty l  p -T o lo m o c n lr t to /x o to  G l a c i a l
:ta«u«LMMjr|^ 6. it nt'rui'i r -r -^ n —-tri tfi~MWi,trw,i?iiiii*W'ini''i'ti rn»n 'imnr TnTH'iririiftwiifn 'w i TrrnWTffftwli*'T r,/'Tin^TrifiirttrtTiiriiiiTTTfiitfiiri^vn'irT'iiTiWiiMirtii''if»H'W'>rr~i -riii fninnjin i.nufi »'1' n »i n m iii * i mi     mi. 'tf ii Hu mu' r>i»>'' lullin' in ii       wi -¥i*tvm<ii*3ti».va»^
■-. ,0 o sm rp ia l,,|j lto la l: aoctio  mi&- mm■.eooled.- In; i m  and th#7o 
Bk niuatarxtvliquid canted/from,tfe# .to lld lf  in 1 acid* ; 1 +  dlAdi
y3-Sufyl.^-to luenbau l  ^ . to g#> propar#d from JU/3 -b u tan o l'
# '12 -  g *8^5 1 *• fi) ur/1 o T m lx*% r o o t l e  s o ld  (5 0  cc • )  w w o
\  '-A. '■■'/’  « < »  V  ■ •■-. •    1 . . . . .  . .  -V  - *•
b e  a t  c l  f o r  18 h o m e  o r  a  b o i l i n g  s u i te r  tv tth *  The bl& ol: t a r r y  
p r e d i c t  was i lu e i  s t e m  It.*  t i l  l a d  f ta l  t h e  d i e t  t i l e  t o  e x t r a  o t e i  
w i th  e t h e r *  ■ A f te r  v m o l  g  t lv j  ^ t h x r m l  on e r e c t  w i th  d i l u t #  o ' 
m f l o n  w U fv o m te  s e l h t i o n  m l  r a t e r #  m i l  d r y in g  w i th  p o t a s s I r a .  
B a rb a ra  t o » t?no o th o r  w nj r a r x v a d  a r . l  th e  x h m ilu r  f r a c t i o n a t e d  
d- t -1 1 - A m u m - A e  b  ♦ 0 * 1 0 -1 1 4 ^  wee e e l A l e e l  v id e b  c:i r e l i c *
* w# . ‘ . , v w «  /  ^
/  - r t  ... 0  ; -
t i l la fc la a  had b*p*llS-lii‘>«txJ®ul*3030 end £ o £ /" J _ f - a ,s  .r& rT ia' -f-2»Sr\ ' U* •» rf a -1
li iix  rosm&ioia is  attended by considerable me sod?at lou.s Ino®
i /u  mder o ro u ro i by t ie  lutxrm tX m  o f 1+dl -b iity l p- !* ■ m • V- ".■ *• ' *&*&•> / ■ ■; **«*\ ... •?.
to 1*.: notralifi’om to, pruparoi from 2 -^t- dl-y3-butanol 9*52
-I :' 2 |, f Xml |5C &«£.$•* lliT* ’icaf.a t3 jli!3 o tayl a 1 o i mb,oil o no 1 ut Ion *
/ 377H  -+- 3 6 .00°* i t  ;l5 . .tirebaole that, .the g lac ia l acetic  . m i d
used s t i l l  eontaiiitd. a .traoo, which complete
raoudsu tlon  comiimrirgb soil...as. ,tpolc plaaojrlta'bsnssoi© and 
,form!a acids
0
fm e tlc .ia  c f/g -B u srl. :.vTclnmi0Sulpl?ln^'t0* ' ' .
in ta r a e t l s a  o f  ■, p "ut "I, d l-P - to ln em ^ and Byomine'jtn:
i P * /m d - g e n  d e l u i l f r , * „... . .. . -., . t ... v ; ; .
bromine (S g*} i s  l ig h t  petrol# ’^  (40 ccs*) wm added to  a 
so lu tion  #,f -butyl ^-toliias.t$iilphin.at© (10 g*} in  l i ^ i t
r o t r o l o u ; r 3 ' : {4C^'':e @ f l - ‘a h d - 4 i ^ 7 | S| ^ ^ i ^ g ; : b l l o w e d ; : t o u t t  4 8  h m m *
(S ■$*)' o fjv io lu 'n ^ su lp h on yl bromide 
was thtal'n^d# whisiG on riiorys t a l i i  sat iau fiom #ther End lig h t
A).
1261,
.tad m.p* 05-97**# , Tlis supernatan t liq u id : wai_,;„ 
.decantad, washed w ith  d ilu te , so&lisa hydrexlde so lu tio n  aryl r a t e r  
and d r ie d  w ith anhydrous, p o t^ tiu ra  e&rbonate ♦.... On removing the 
l i l f i t  ■petrpletijfi aud f » e t l o i p t l n g  ,fchc re s id u e , stfci f ra c t io n s  
wow obtained  F*X*{$.,g*).. b#p* SB-850 * . PS* (3*5. g*) b*p, 3 -9?\  
Cn ra m n te d  f ra c tio n a tio n  the  second f ra c t io n  y ie ld s  :1 Xy3 -b u ty l
.brotsldg#.. hi*p# . 92-93;^. 1*43$7. I^d  ^ ;.,, ■
Kl?. _ *' . ’ .. ~f a T ^ r  -  s*u  f?yr( .4358; .,...,■' v ,,
H os a t  ion between rwI olm n oa ulnhl.nl e Acid and Cyanogen rro n ld e *-
Cyanogen brenldc was prepared by adding po tass!un  ey&ni&o
1 < , '
so lu tio n  to  a m ixture o f bromine and w ater eoolo-1 in  a freez in g  
rd n tu ro , according to  tho nethod described  In  Organic Syntheses 
(?o l XX, p*.;30)* . n -fe ltianasu lph in lo  ac id  (9 g») and cyanogen 
bromide {6 3 *J rw o  r lx o l  an I n m l  gen tly  cn a r a t e r  both*
A vigorous, re a c t ion occurred w ith  copious evo lu tio n  o f  hydrogen 
cyanide* th e  product vacs d isso lved  In  o th e r , washcI w ith  
d i lu te  solium hydroxide so lu tio n  and w ater and then rh^Iei w ith  
anhyclrou-3 sodiun sulphate* v C& row eral of. wrfc c f  the  o th e r 
end ad d itio n  o f l ig h t  rofcrcloio to  th e  r e e l in c .  n -to luonosu l- 
phenyl bromide c r y s ta l l i s e d  o u t, and had c*#p* and mixed »*p*.„
Beactlon-bbtwocn Xv£2>- A- -Butyl^'p-toluenesulphJLtiat'e ■ ted
CvsfO^nn Bromide *
, , a . 1>  dl - y%-Butyl jvfcoluenestfLphlm te. (80 $*) • p re p a re d .. :
from 1 ■+• & 1 W 3 - b u t a n o l , J o e 4-* , 1/ ® X) and, cyanogen hpesi&e
- ,  ' - ... : .fj.
(10 £#) ro rc  heated*;together in  a sc a le d "tu b t '- i t  K \ f# fo r  
14 hours* On coo ling , the tube con tained  thbrmm liq u id ,"  fhm 
q u an tity  o f long’ oolourlocs nocdlec {0*3 *>) d v i- ’than# '! “s k-AH 
stro n g  nusi&rd oil-©dour* «• A 's ir  dim* r* ?p#rlin#nt 
£ -to luonosu it? liirjito ' (10*0 g . } / ’cyanogen brc&id# (5*3 £ •). cud . •• 
w ater (0*1 r*) Increased  t h  f  cunt o f s o lid  product* to  3*4r'-fg* 
T te' 'orystals- wore f i l t e r e d  off* washed w ith  benson# te d  r©~r J ... 
c r y s ta l l l s M  from a E&xturo o f methyl a lcoho l "and isep rep y l
o th e r , when long n o l l e a  were obtained whlcho feel t e d ;: ab«
o  .
vlW —* ■’"
rnicy contained siflphrtr out n itro g e n , ovolved rn rc n ia  w *  so litia
h y iro r i lc  so lu tio n  ord wet% very so lub le  In  r a t e r ,  m th ; I* And
e th y l a lco h o ls , t u t  wore In so lub le  In  oil o r ,' ro o t on# and'-bar^onoi
End. were o p tic a l ly  inactive**£r;;Fomd I  0*4 43 *8f h!#-' S *5 f ; S*-16 *4 *
■SjySCA#C;;ih r e q n i t o r .B " ^  .
7 7 ■ 4
product' was i to ro fc re  eviTtnli^i ywtoluevkos',ilj2 io n a t^ * 'to m ,'
The l iq u id 7'-portion -of'-'the reac tio n  was vot#aMvdit&~
t i l l e d #  ' A fte r sa w p u l'd a y s  long , to o lc u rlrn s  nk$dl*i m*p*l0B° .
soparatod f r m :v'teo' nfen-vol&i*!# p o rtio n , together; w ith  n. eon-
aldorabl© ''qushtity'" o f bar# Cn r^ b ry a ta l l ls a t lo n  from to t  w ate r,
o 'thd  c ry s ta l l in e  s o l id  to d  m*p*118 and con ta ined  n itro g en  and 
sulphur* An .'othyl--.: alO obolia:,so lu tion ' (c -.18*201 was o p tic a lly ;:*
lm e t i r e . . :ln :a ; ,l  te*  :.tuto* r^im di T*0i  ^ . u a
C^H^O.OIHaSO^O I^l?;. re q u ire s  0 , 56*3# ll*  ;0*7^*,u:;.Tto substance.. was
■ probably . the  ^ to lu e n e su lp h c n y l d o rim tlir#  ofN r# ih y le  U g l -  
a c c tm id o */:, ro;.;:>/■••;.■:I :;t '* ' 4 - n uu: thu .s/ovu/iai-am
m u - T to : d i s t i l l a t e  \  ^r  ex t ran tod: w ith , other*- washed w ith , d i lu te
1 2 8 /
,*.$ i ,,, ,y,A ;z Xzz;;1;: m  ■'/ m.m r ':'-;'5;v rA /^z , r 3...-:,.za
’sodium bydrtbd&e. so lu tion*  water* m d  d ried  w ith ; anhydrous* -
> > . :  i'1-: A  \ :;v -.v- : / ; V /  ' P Z / A - Z  *  -  U Z  • / •  S  V  7 I  Z . Z  X A v  v -  / ° A  Z A ; .  , ,  a ,a  A  Ay , , A
• iso Ait® sulphate# Tto e th e r  was them removed, an i the  rvreltod 
I . ^ . / U  Aa7z:;t'; *> ' A ; ■ : > ^  \ m  . - * , , ■ ■ • ■ . . .............................
' fr&efclon&fced* two c h ie f  f ra c tio n s  being obtained* ?*{!) h*r# 
'S3-C9°/30 n u  r . ( 2 i  b»p, 110-lC0°/30 r n .  r . t l )  rfts too 
0i:smX 1 to  allow o f fu r th e r  p u rif ic a tio n *  but I t  contained * 
n itro g e n  ar.i ha cl (vH*L** 0,14° (1 # 0*25), and p o ssib ly  eon-
' .  .:, .. - . .  J ' J i ' i  fah.  - .  ...-■- ■ :v '= -.. • - ■'•'"■■ ■■..• ;..• \ . A  . :•. i  V  :•
t c in o l  /f -e r ty l  eynnlda* r*{8) had Iff  ^ -  0 * 13° {1 « 0 *15)
/  *  ** ’  .. f »  .1* ,. '*)»«: .. , ■ A . . . - ?
. , : . / . .  _ » '**» ' ' ' !.
vml cont&ino d n itro g en  and sulrC-mr ♦ 2 t appeared to  bo a
rlx tu n o  o f products w ith  c lo se  h e llin g  po in ts  tdxlch was very diffi­
cult to separate,but a f ra c tio n  tm #  119°/ 80 rn# con ta in ing  n i t r o ­
gen and su lp h u r, which v m  o p t ic a l ly  in a c tiv e  was obtained*
. ro u h d t. • 0 , 04*8* n , 0#<y| re q u ire s  C* 04*4, -1& * 4*7♦
. .■ a  .,. • . (  ( • 't a / , a:
i t : was-' th e re fo r#  n -ta ly l-Ito th io ey iin a to *  The whole o f .the
fesiw ^  wwwnmjrtw# w
f ra c t io n  (2) was refluxed- w ith .a lco h o lic  potash; f o r  -18 hours*.
The m ixture was th e n : poured in to  w ater and e x tra c te d  w ith • 
e ther#  wagted w ith  w ater and d rlad
w ith potassIfksTcarbonate*: . lo  d i^ g - to ly l  dItulttiM #-.w as ob­
ta in ed  tea removing th e ’ether*  in d ic a tin g  th a t  f ra c t io n  (C) d i d , 
iio t 'eon talii ' any ^ t o i y l  thiocyanato# , : v , £
pqC ;/ .*1 z/V V:.;,Zz;a mmmuy y a--, --■■„■ ■ ‘ - - ■ J p"
»  ■ m . / m U m ?  a ; . - , . - , :
In te ra c tio n  .of. 1 + & !-/£-B utyl .p-Tolucnoiulphlaat0.
z  A  A  / i ' f Z , ’ V  V  A a :. t z A . r  ^  a , a  a   .-a -.-.,
 ^ Cyfttuuslde was p r e p a id  by passing  clry mit^onia. gas ...Intb a.,, 
dry^ e th e re a l s o lu t lm  o f cyanogen b ro r id i  oooled .te; lco  m t i l  • 
no fu r th e r  re a c tio n  occurred* Tto p ro c lp ita to  of a m o n ira  -r 
bromi.d^ was ramovsd ty  f i l t r a t i o n  and t to  e th e re a l s e lu tio n  was 
concen tra ted  by warding g en tly  on a w ater bath* Tto r e s id m l
o ily  liq u id  was le f t  in a vacuum desiccator over fused calcium 
chloride fo r three ,days, whon. so lid if ica tio n  occurred*
1 •+■&1-j2>-Butyl n-toluonesulphin&fce (10, g .) and eyanamida ;|
(2 g .)  were mixed and heated on a gen tly  b o ilin g  w ater hath  " j
. . .  ; v - , * • ■ • , I*
fo r six  hours. ’ A th ick  precipitate-form ed which tfhe -removed j!
by f i l t r a t io n .  This substance was insol able 'in  a l l  the usual 
organic so lvents* but was sparingly soluble in .hot''water from"" 
which I t  was rec ry s ta llise d . I t  was obtained as a pale yellow 
amorphous powder* Pound? 0, 32*6? K, 4 *3/t.' Pltrogen was 
present* The substance was probably a polymer of cyanami&o *
The © -toluenesulphinle es te r was recovered unchanged, and I t  
mm  therefore concluded tha t polymerisation of the eyaaaml&e by 
heat occurred before reaction w ith  the £ -to lu en esu lp h ln lc  e s te r  
could take place* ■ ‘ ’ • |
In teraction  of 1+- ^1- /3-Butyl ^-Toliienesulphinate - and Cyanogen*
1 -v d l- f t  -B utyl r-to lu o n esu lp h in a te  (10 g*} was added to  a i| 
so lu tio n  of copper su lphate (35 g .)  In  w ater (300 c ,c )  i n  a - I1 
s to p p e re d 'b o ttle *  A concen trated  so lu tio n  o f potassium  cyanide i;
. W  . ■ ' V-i. . -V'W - f ' J  - A . Z  ■ \  ' /  •••» A . ,A  ■ ( /  V A. .. *-■ . V ' \(
(26 g*} was added quickly, the stopper replaced and the b o ttle  
shaken fo r two hours on a mechanical ’shaker*"" ' The mixture was j 
then extracted with ether in  the usual way* On d is t i l la t io n  | 
noy#-butyl cyanide was Iso la ted , and i t  wm  concluded tha t the £- 
tcluenesulphlnate had not reacted with the cyanogen*
’V / 1
130. ^
Xrteruetiwi of olusnosulphtoai^: and;tiiioTmno*
v" / ; tewdorci lend trdeeynnato {Z2 &+) was plmoX to  a Xar^o 
storpsrod boteto rad scrcrod r i t h  d r /  o ther (£00 cc*) A 
so lu tion  o f teowino (4*3 ao*) in  other (dCO c#c #) vos addoi’ . 
s 1 ou lr* Ite dl~/? ~lute 1 w-tclunoosalphlnatc (10 n#) was then
^  « * *• ' 4W«t|HMffe' /  W *SM* -V  .
rifled and tLa r lr tu ro  ai& tei on 6 raebanieaX ahr.ter fey tec 
tears# A Xar^o quantity of on orrace^e ttou ro1 product 
separated and tms rorovod by f il tra tio n #  TMs substance mm 
Insoluble ^ i'L o t,.ta to rf .'but lead  brcsddo v;ao obtained rUr* tha.. 
h o t .aquooua•ixtecb was c f l l te r 0 d*nixfills!substance;was :prob~ 
obi/  a ..polymer i;of thioeyemonoxi# *n -fflso f itte r  a a l s t r u c t  wan ;not 
found fcommtate th loo junata# :. . I t  w&s'.ooneXudod '
th a t1 tfeo :,t!iioajano^on polyrorisad before ro&etIon 'w ith th a  jj*'.--* 
toluonosulrblnie ©star toof pXaco * ‘ - . A ;a a - .- -a  boa tetete'te
In te rn e t ion  -of 1 dl«»/% ^.Ibityl i^fclucrtonulnhtoato  pad f to e rM lm i 
; Xted l «* /£iB u ty l‘ 2 **tolu^no suljdilnato (G £ #} prepared 
P-butanoX •> « 4 #G 3?'*} * and piper id Ins (3*5'-:g*) •' tfe** wttosi' :.-. ■ .• 0*i(UX . '
r te  heated'on a we te r  bath for  SO hours# whon a viscous# brown 
liq u id  .was obtained* fh is  was d i s t i l l # !  a t 60 tM*/pmmxzm 
art cry te lte iX p  prctoten naira co llec ted  in  a rose Ivor cooled ,., 
in  *«. frra rin y  rdxturo* f t e  .roslduo s o l id i f ie d  on ooolln^ to  a 
dark brown s&se and a fte r  Viren roc rp a ta lli sat ions.;-fro i r oatchdf 
had- tep # ^ X5i«XS30C# 'lC:rXb:;contained nXtee^tJi a n d 'te ip te r  and' was
:  i 3 i .
op tica lly  inactive la  acetone solution* Foundt I# &#0$*
re q u ire s '$# 6*3$* f t e  eoKtpotmd. i s  therefore ;p -v '
toiluoncsulphln pipcrldM a* - ■ p " -..• p : ■;
. f te  d is tlll& t*  {2. co#) mu  ©str&ot&dt with e ther #p washed
with a s a i l  quantity  of hydroohloric sc id to remove any
changed piperl&lne * wasted with, water l a l  than d ried  with
notsussium carbonate* ■' On d ie t i l la t io n .  1 -+■ &t~ fl -bu ttoo l urns 4,1 .. . ( .? . * •*»«*> #*«*&»>* /  ^ ^
ojtalr.od (0.3 c*) b.r>. cW'-CD0, withOc^^- 4,20°; (1 * 1).
Into™  teioft Of 1 h- d te  A^ZvXj t  tw fo lu o n c o u lp h ito  nn i twfcluldirio
. .. ■ 1 - r  buty l w ~ t cluena julphJlnmt #  ( r» * S : -g * J  s o a r e d  f r o m
v - v * -  •;■ _mmh  * « * * * # ' '  / " sy ■ v . . ****  :. .-. n  , . . .  • •" v » . *
ly ^ ^ te ta n o l  ( -  4*23°) m il r - to lu t l in o  (3*7 g*) w w i
mtood' and . heated  on a  b o ilin g  w ater b a th  fo r 12 hours • 73 s
witstura s o l id if ie d  on coaling* l ig h t  no iro lenn  ( i t 0~OC°) was - 
then added a te  the m ixture f 11tone1 *, A pal#  yellow  c ry s ta l­
l in e  s o l id  r*p*B03° was ob ta ined , bu t doeowpocoi on a t t e s t i n g  
'to racrysfc& lllse I t  from ueotcn* on alcohol# > th e  compound was 
probably jy -tclu fc .ns^flph in tc lu id lte  * th e  pofcrrtera <n±rsot was 
fra c tio n a te d  and gave_ 3 - ( i -bu tano l (0*7 g*J b*p*00-00°,
1.04 , <1 r C.C3).
"emotion between 1 -wdt- /^-Butyl p-telutBesnlehlmb© ate G lacial
Commercial g lt e ia l  a c e tic  ,acid  trm c o o le d ,in  ice,and  water 
and the l iq u id  portion. then decanted from the so lid 'a c id *  
d l -  /? -Butyl n-to ludnoculoh inatc  propai^ai' from 1 dl.^/S -bu tan o l
m m m m  — ’  K W *  « « ( * • . ► /
1 3 3 .
*t->0 Om 4 #14- $ X 9 %} mm  warsnad m  a w ater bath, w ith  g la c ia l
C-jw Vy 'if*-
a c e t ic  a c l i  (25 cc*} con tain ing  aco tio  teh y d riso  (5 c®#) fo r  '
6 ho u rs« The blrc'c ta r r y  product was than  a t  cm  d i s t i l l e d  f'tfc®
d i s t i l l a t e  ws.3 a t t r a c te d  w ith o th e r and tho ethore-il e x tra c t
wr shad with d ilu te  soliiaei caroonato solution ciad water* fed
then d rlp d  enrer onh3r?rcu3 potassium  carbonate* €u re tx v iro  the
o th er nnd d i s t i l l i n g  the  re s id u a , two fra c tio n s  wore ob taino i*
i M l l  b#*u CO^ XOO0 1 r# (2 ) h*p* 100*110°# ' Bopoatod f ra c t io n a l
t io n  o f f*(X) gave a  l iq u id  Iw*h tfsV tCv0* c h ie f ly  ofc 00° $
m liizh wm  1* ^ ~ b u tte£ l*  *>■£ ** 4*08v f •  1)* Kafr&ctlona* •*» v ‘ o
t io n  c f  r# (2 ) y i e l d e d a c e t a t e  (1*59) b*p* X13-*I13 Q*p
‘d **■'■;“ ' *:;“‘“ ^ 'S 4 6 2which had n1' •** 1 * nnd /“tk7iA?U • 6#64*V"*1 W. *w# £i4.fsT ., ■ ' . ,
re a c tio n  between l-+-dt-/$* f/X i^ to luondau lph inato  and
a  u  % * ' ^  j  ■*%■ t  i  <#
... *..,, 1 -ir d l mJi-I>n*u3 p~ t  oluenotuLphSriete 05g.)prepared fro ti 1 -*- dl«*
"•''h - i ,  :h '  .-, /  ■ -y:\tikm- ■■■  : A  • f; w  x  #***  **»«**»*
^ ^ b u tim o l ^ ip t e x  ^  Uoatcd w ith  an h ^ ro u s  forr.lc
so ld  prepared by.Faqtwr-o*® method CIO £#}_ fo r  0 hours on a 
b o il in g  rtzto'** ^ t t#  ■ t o  hlacls t a r r y  product was s t# sn  41® » 
t i l l e d  te d  the d i s t i l l a t e  e x tra c te d  w ith  other, m  before# 
A fte r r  oflng  the  * t *r th e  r e s td m l  l iq u id  was r e f lu r c i  w ith  
a sm all q u an tify  o f a lco h o lic  .potassluaa hydroxide {2 00* o f  
5# so lu tio n ) fo r  B hours# fit# l iq u id  was th Bn poured in to  
w ater and e x tra c te d  w ith  e th e r  in  th e  u su a l ' way# On d i s ­
t i l l a t io n *  l#y^*butanol (0*3 g) was ob tained  w i t h o ^ | | |^  4*1X0
In terac tion  o f  p**ToXw 'u>reulph£n&to c,nl Qulnone
» r t M n i 0 t l l TtfWii,r i1ri^ i^ ii>»tiTt<l1l ftTTiiWtii^ rii» |» ri l f f | i t1l)l| t r tiil» |ii^ l ^ r i ^ ^ - k l < ‘ilWr ^ ?ft'T^ -nf?l?Villlt<rf)V-n;r f irm
1+ dl#*/?w3utyl ivtoluoneai&iM nafce (10 g») prepared from•**<*, **«<»*** / ^ •<&*✓ *• ; '**- ■* **
/  * o  f
JL+* d ig f ib u ta n o l -  4*14°f JL » 1) was added to  qv&mmu a
CO g*) and the B ittar*  war,o>! gently Ter 6 hours# The re su lt-  
I C black tap was g4** » d is t i l le d  to  remove any usoliangod 
qulaene * and too 3* i l “ual ta r  was extracted four times with 
boiling  water* On cooling  the aqueous e x tra c t# a yellow 
p rec ip ita te  separated (1*4 g * ) *  This wm removed by f t l t r a -  
tion# dissolved in  ethyl, alcohol and boiled with animal eh&reo&l 
fo r about 30 minutes# The idbctare was again f ilte red #  and.
a f te r  adding su ffic ie n t water to  the f i l t r a t e  to  produce In e lp t- <i
!
s n t  cloudiness th #  so lu tio n  w as !#fb to  c ry s ta l l i s e #  Th# 
y e llo w  c r y s t a l l i n e  p r e c i p i t a t e  o b ta in e d  w as a g a in  r e c r y s t a X l l e e d  § 
tm m . aqne oua &X c ehol # when yellow  prism s wore ob ta ined# is.*p#sm Cg
ij
which wore o p tica lly  ■inactive in  e thy l .alcohol and in  acetone ;j
solution* Found! . 0# 55 #8 f II# 4*7* G H ,CL3 requires 0# S9*0f'
-*tO' H  *”*
H* 4*6# . The compound was therefore 3*6 ■ dlhr^iroxy ■> -» tyl tw i*r * - • w‘ *tta»
to ly l su&pheno#" i
